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Non-­‐communicable	   disease	   (NCD),	   including	   cardiovascular	   disease,	   cancer,	   diabetes	   and	  
chronic	   respiratory	  diseases,	  accounted	   for	  over	  65.5%	  of	  deaths	   in	  2010,	  with	  more	   than	  
80%	  of	   these	  occurring	   in	   low	  and	  middle-­‐income	  countries	   (LMIC).	  Approximately	  30%	  of	  
the	  deaths	   in	   LMIC	  occur	  prematurely	   and	  are	   largely	  preventable.	  NCD	   is	   also	  associated	  
with	   increased	  morbidity	   and	   reduced	   quality	   of	   life,	   and	   it	   has	   been	   estimated	   that	   the	  
global	   economic	   impact	   of	   NCD	   could	   total	   US$47	   trillion	   over	   the	   next	   twenty	   years,	  
equivalent	  to	  5%	  of	  GDP.	  The	  causes	  of	  NCD	  have	  their	  roots	  in	  three	  major	  modifiable	  risk	  
factors;	   tobacco	   use,	   physical	   inactivity	   and	   unhealthy	   diet	   and	   prevention	   of	   NCD	   by	  
addressing	  these	  factors	  at	  the	  community	  level	  is	  fast	  becoming	  an	  area	  of	  interest.	  
	  
Most	  authorities,	   including	  the	  United	  Nations	  (UN),	  the	  World	  Health	  Organisation	  (WHO)	  
and	   the	   US	   Center	   for	   Disease	   Control	   and	   Prevention	   (CDC)	   recommend	   evidence-­‐based	  
strategies	  for	  lifestyle	  interventions,	  but	  there	  is	  limited	  high-­‐grade	  evidence	  for	  population	  
or	  community-­‐based	  approaches	  and	  most	  of	  the	  available	  evidence	  is	  derived	  from	  studies	  
conducted	   in	   high-­‐risk	   individuals	   in	   high-­‐income	   countries.	   The	   population	   approach	   is	  
inclusive	  and	  addresses	  many	   factors	   including	  health	  education,	   structural	   environmental	  
change,	   engagement	   of	   health	   providers,	   transport	   and	   education	   ministries,	   policy	   and	  
legislative	  initiatives	  and	  partnerships	  and	  coalitions	  with	  community	  organisations.	  	  
	  
	  In	  2008,	  the	  Oxford	  Health	  Alliance,	  a	  UK	  registered	  health	  charity	  (No	  1117580),	  began	  its	  
Community	   Interventions	   for	   Health	   (CIH)	   program	   which	   was	   designed	   to	   utilise	   this	  
population	   approach	   and	   which	   adopted	   multi-­‐factorial,	   comprehensive	   strategies	   for	  
prevention	   of	   NCD	   by	   addressing	   modifiable	   lifestyle	   risk	   factor	   reduction.	   CIH	   is	   an	  
international	   collaborative	   study	   that	   took	   place	   between	   2008-­‐2011	   in	   communities	   in	  
China,	  India	  and	  Mexico	  and	  was	  designed	  to	  reduce	  the	  risk	  of	  NCD	  by	  targeting	  the	  three	  
main	  risk	  factors	  of	  tobacco	  use,	  physical	  inactivity	  and	  unhealthy	  diet.	  The	  aim	  of	  CIH	  was	  to	  
evaluate	   culturally-­‐specific	   strategies	   to	   (i)	   decrease	   the	   prevalence	   of	   smoking	   and	  
smokeless	   tobacco	   use,	   (ii)	   improve	   diet	   by	   increasing	   intake	   of	   fruit	   and	   vegetables	   and	  
reducing	  use	  of	  salt	  and	  (iii)	  increase	  levels	  of	  physical	  activity	  in	  local	  communities	  in	  India,	  
China	  and	  Mexico.	  
	  
CIH	  was	  conducted	  over	  5	  years,	  and	  showed	  that	  population-­‐based	  strategies	  to	  improve	  
health	  were	  effective	  in	  adults,	  and	  had	  a	  positive	  impact	  on	  risk	  factors	  for	  NCD	  by	  
improving	  dietary	  intake	  and	  ameliorating	  secular	  trends	  for	  reduced	  physical	  activity	  and	  
increases	  in	  overweight	  and	  obesity.	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Four	  main	  non-­‐communicable	  diseases,	   including	  diabetes,	   cardiovascular	   disease,	   chronic	  
lung	  disease	  and	  cancer,	  are	  now	  the	   leading	  causes	  of	  death	   in	   the	  world,	  accounting	   for	  
65.5%	   of	   the	   52.8	   million	   global	   deaths	   in	   2010	   [1].	   	   Traditionally,	   non-­‐communicable	  
diseases	  (NCDs)	  are	  seen	  as	  diseases	  of	  affluence	  but	   in	  2008,	  more	  than	  80%	  of	  mortality	  
attributed	  to	  NCDs	  occurred	  in	   low	  and	  middle-­‐income	  countries	  (LMIC),	  and	  30%	  of	  these	  
deaths	  were	   premature	   and	   largely	   preventable	   [2].	   NCDs	   offer	   a	   particular	   challenge	   for	  
many	  LMIC,	  as	   these	  countries	  are	   likely	   to	   face	  higher	   levels	  of	  NCDs	  amongst	  a	  younger	  
population	  at	  an	  earlier	  stage	  of	  economic	  development,	  and	  they	  have	  fewer	  resources	  [3].	  
By	   2030,	   it	   is	   estimated	   that	   low-­‐income	   countries	   will	   have	   eight	   times	   more	   deaths	  
attributed	  to	  NCDs	  than	  high-­‐income	  countries	  [4].	  	  
	  
The	   economic	   impact	   of	   NCDs	   is	   large	   and	   is	   related	   to	   both	   the	   direct	  medical	   costs	   of	  
treatment	  and	  the	   indirect	  costs	  of	   labour	  units	   lost.	  NCDs	  are	  now	  affecting	  more	  people	  
during	  their	  prime	  economically	  productive	  years,	  and	  it	  has	  been	  estimated	  that	  the	  global	  
economic	   impact	  of	  NCDs,	   including	  mental	   ill-­‐health,	  could	  total	  $47	  trillion	  over	  the	  next	  
twenty	   years,	   equivalent	   to	   5%	   of	   GDP	   [5].	   NCDs	   are	   forecast	   to	   impede	   significantly	  
individual,	  national	  and	   international	  economic	  well-­‐being	  over	  the	  next	  twenty	  years,	  and	  
this	   will	   have	   particular	   effect	   in	   emerging	   economies.	   Apart	   from	   the	   economic	   effects,	  
NCDs	   also	   affect	   quality	   of	   life	   and	   are	   responsible	   for	   the	   loss	   of	   healthy	   years	   of	   life	  
(disability-­‐adjusted	   life	   years	   –	   DALYs).	   The	   premature	   death	   associated	   with	   NCDs	   is	  
preceded	  by	  years	  of	  disability	  [2].	  
	  
NCDs	   share	   four	  main	   behavioural	   risk	   factors;	   tobacco	   use,	   physical	   inactivity,	   unhealthy	  
diet	   and	   obesity	   and	   harmful	   use	   of	   alcohol.	   	   	   All	   these	   risk	   factors	   are	   modifiable	   and	  
present	   an	   opportunity	   to	   reduce	   the	   impact	   of	   NCDs.	   A	   report	   by	   the	   World	   Bank	   has	  
estimated	  that	  more	  than	  half	  of	  the	  NCD	  burden	  could	  be	  prevented	  by	  the	  implementation	  
of	  a	  few	  key	  interventions	  to	  address	  these	  risk	  factors	  [3].	  The	  international	  community	  has	  
begun	  to	  pay	  closer	  attention	  to	  the	  human	  and	  economic	  burden	  of	  NCDs,	  and	  prevention	  
has	  been	  highlighted	  following	  the	  formation	  of	  the	  NCD	  Alliance	  in	  2009,	  reports	  from	  the	  
WHO,	   the	  World	   Economic	   Forum	  and	   the	  World	   Bank,	   and	   culminating	  with	   a	   high-­‐level	  
United	  Nations	   (UN)	  meeting	  held	   in	  New	  York	   in	   September	  2011.	   The	  NCD	  Alliance	  was	  
formed	  in	  2009	  by	  four	  leading	  non-­‐governmental	  organisations	  (NGO)	  in	  order	  to	  advocate	  
for	   NCD	   recognition	   and	   prevention	   [6].	   	   The	   UN	  meeting	   included	   actions	   that	   could	   be	  
taken	   to	   reduce	  NCD	   risk	   factors	   [7]	   and	   the	  WHO	   and	   the	  World	   Economic	   Forum	   have	  
produced	   a	   list	   of	   ‘best	   buys’	   in	   terms	   of	   lifestyle	   change	   [8].	   The	   WHO	   has	   recently	  
published	  a	  draft	  global	  plan	  for	  the	  prevention	  and	  control	  of	  NCD	  [9].	  These	  authorities	  all	  
recommend	   evidence-­‐based	   strategies	   for	   lifestyle	   interventions,	   and	   although	   there	   is	  
broad	   recognition	   of	   the	  main	   components	   of	   healthy	   lifestyles,	   the	  majority	   of	   evidence	  
comes	  from	  studies	  targeting	  individuals	  at	  high	  risk	  of	  disease.	  There	  is	   limited	  high-­‐grade	  
evidence	  for	  population	  or	  community-­‐based	  approaches	  and	  most	  of	  the	  available	  evidence	  
is	  derived	  from	  studies	  in	  high-­‐income	  countries	  [10].	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1.1.	  NCD	  prevention	  
	  
Most	  authorities	  are	  in	  agreement	  that	  complex	  challenges	  such	  as	  the	  rise	  in	  NCDs	  cannot	  
be	   solved	   with	   simple	   solutions,	   and	   that	   multifaceted	   interventions,	   engaging	   with	   all	  
sectors	   of	   society,	   will	   be	   needed.	   Individuals	   are	   responsible	   for	   their	   own	   health,	   but	  
healthy	   lives	   can	   be	   enabled	   and	   supported	   by	   the	   communities	   and	   society	   where	  
individuals	   live	  and	  equally,	  unhealthy	  environments	  will	  have	  a	  negative	   impact	  on	  health	  
and	  will	  promote	  NCDs.	  The	  WHO	  draft	  action	  plan	  for	  the	  prevention	  and	  control	  of	  NCDs,	  
which	  was	  published	  in	  2013,	  stated	  in	  its	  introduction	  that	  the	  overarching	  aim	  is:	  
	  
‘To	  reduce	  the	  preventable	  and	  avoidable	  burden	  of	  morbidity,	  mortality	  and	  disability	  due	  to	  
noncommunicable	   diseases	   by	   means	   of	   multisectoral	   collaboration	   and	   cooperation	   at	  
national,	   regional	   and	   global	   levels,	   so	   that	   populations	   reach	   the	   highest	   attainable	  
standards	  of	  health	  and	  productivity	  at	  every	  age	  and	  those	  diseases	  are	  no	  longer	  a	  barrier	  
to	  well-­‐being	  or	  socioeconomic	  development.’	  
WHO,	  2013	  [10]	  
	  
The	  report	  goes	  on	   to	   identify	  principles	  and	  approaches	   that	  should	  be	  utilised,	   including	  
human	   rights,	   equity,	   national	   and	   international	   co-­‐operation	   and	   solidarity,	   a	   life-­‐course	  
approach	   spanning	   all	   generations,	   the	   use	   of	   evidence-­‐based	   strategies,	   provision	   of	  
universal	  health	  coverage	  and	  management	  of	  potential	  conflicts	  of	  interest.	  Multi-­‐sectoral	  
action	  is	  recommended,	  with	  co-­‐ordinated	  multiple	  stakeholder	  engagement	  at	  all	  levels	  of	  
society	  including:	  
	  
• International,	  national	  and	  local	  governments	  across	  all	  sectors	  including	  health,	  
agriculture	  and	  food,	  communication,	  education,	  employment,	  energy,	  environment,	  
finance,	  foreign	  affairs,	  housing,	  justice	  and	  security,	  legislature,	  social	  welfare,	  social	  
and	  economic	  development,	  sports	  and	  leisure,	  tax	  and	  revenue,	  trade	  and	  industry,	  
transport,	  urban	  and	  town	  planning	  and	  youth	  affairs.	  
• The	  health	  sector,	  both	  public	  and	  private,	  has	  a	  role	  to	  play	  in	  assessment	  and	  
monitoring	  of	  NCDs,	  shaping	  evidence-­‐based	  interventions,	  and	  monitoring	  and	  
evaluating	  outcomes.	  
• Civil	  society,	  including	  non-­‐governmental	  organisations	  and	  voluntary	  organisations.	  
• The	  private	  sector,	  which	  is	  an	  essential	  part	  of	  the	  solution,	  but	  where	  there	  are	  
acknowledged	  conflicts	  of	  interest.	  
	  
Figure	  1.1	  below	  shows	  a	  diagramatic	  representation	  of	  the	  international,	  national	  and	  local	  
policies	  and	  processes	  which	  influence	  the	  risk	  factors	  for	  NCDs.	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Figure	  1.1.	  	  Multisectoral	  processes	  influencing	  the	  risk	  factors	  for	  NCDs	  
	  
	  
This	  multisectoral	  approach	  is	  now	  considered	  the	  most	  effective	  method	  to	  address	  control	  
and	  prevention	  of	  NCD,	  but	  the	  role	  of	  risk	  reduction	  at	  the	  community	  or	  population	  level	  
has	  not	  been	  fully	  researched,	  and	  the	  majority	  of	  evidence	  comes	  from	  trials	  conducted	  in	  
individuals	  at	  high	  risk	  of	  NCDs	  rather	  than	  from	  interventions	  in	  general	  populations.	  
	  
1.2.	  Prevention	  in	  high-­‐risk	  populations	  and	  at	  the	  community	  level	  
	  
There	   are	   three	   approaches	   for	   prevention	   of	   NCDs;	   (i)	   population-­‐based,	   (ii)	   primary	  
(individuals	   at	   high	   risk)	   and	   (iii)	   secondary	   (patients	   with	   established	   disease)	   [11].	   The	  
traditional	  medical	  model	  of	  prevention	  of	  NCDs	  promotes	  primary	  prevention	  by	  identifying	  
high-­‐risk	   individuals,	   and	   then	   treating	   these	   individuals	   in	   order	   to	   prevent	   progression	  
from	   high-­‐risk	   status	   to	   established	   disease.	   This	   traditional	   model	   of	   disease	   prevention	  
relies	   largely	   upon	   the	   use	   of	  medication	   to	   prevent	  NCD,	   and	   often	   ignores	   lifestyle	   and	  
multi-­‐sectoral	   approaches.	   	   By	   contrast,	   the	  population	  approach	  addresses	   risk	   factors	   at	  
the	   community	   level	   and	   its	   success	   depends	   on	   factors	   including	   health	   education,	  
structural	   environmental	   change,	   engagement	   of	   health	   providers,	   transport,	   policy	   and	  
legislative	   initiatives	   and	   partnerships	   and	   coalitions	   with	   community	   organisations.	  
Population	   approaches	   are	   predicated	   on	   the	   assumption	   that	   small	   changes	   at	   the	  
population	  level	  translate	  to	  large	  health	  benefits.	  For	  example,	  it	  has	  been	  estimated	  that	  a	  
reduction	  as	  small	  as	  2mmHg	  in	  systolic	  blood	  pressure	  is	  associated	  with	  a	  10%	  reduction	  in	  
stroke	  mortality	  and	  7%	  reduction	  in	  deaths	  from	  ischaemic	  heart	  disease	  [12],	  and	  relatively	  
small	  weight	  losses	  (5.5kg)	  in	  the	  adult	  population	  in	  Cuba	  during	  the	  embargo	  from	  1991-­‐
1995	  reduced	  mortality	  from	  diabetes	  by	  half	  and	  from	  coronary	  heart	  disease	  by	  one	  third	  
[13].	  In	  terms	  of	  public	  health,	  it	  has	  long	  been	  argued	  that	  the	  population	  strategy	  is	  more	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effective	   in	   reducing	   risk	   factors	   and	   improving	   health	   than	   the	   traditional	   high-­‐risk	  
approach	   [14],	   and	   the	   WHO	   has	   recently	   called	   for	   a	   paradigm	   shift	   to	   prevention	   by	  
addressing	   these	   different	   behavioural,	   environmental,	   social	   and	   economic	   factors	   [2].	  
Intervening	  at	  the	  community	  level	  to	  improve	  general	  health	  and	  reduce	  the	  risk	  factors	  for	  
NCDs	   is	  more	   attractive	   in	   LMIC,	   where	   resources	   and	   health	   systems	   are	   stretched,	   and	  
where	  it	  is	  unlikely	  that	  effective	  primary	  prevention	  will	  be	  achieved.	  	  
	  
1.2.1.	  Diabetes	  prevention	  
	  
There	  is	  now	  robust	  evidence	  from	  randomised,	  controlled	  trials	  to	  show	  that	  interventions	  
incorporating	  diet,	  physical	  activity	  and	  weight	  loss	  can	  prevent	  type	  2	  diabetes	  in	  high-­‐risk	  
individuals	  from	  different	  ethnic	  backgrounds	  [15-­‐19].	  The	  risk	  of	  diabetes	  is	  reduced	  by	  50%	  
after	  implementation	  of	  lifestyle	  change	  [20],	  and	  there	  is	  some	  evidence	  of	  a	  legacy	  effect,	  
with	  three	  of	  the	  major	  trials	  reporting	  lower	  incidences	  of	  diabetes	  at	  7-­‐20	  years	  follow-­‐up	  
beyond	   the	   planned	   intervention	   period	   [21-­‐23].	   	   However,	   despite	   strong	   published	  
evidence,	  the	  prevalence	  of	  type	  2	  diabetes	  continues	  to	  increase	  in	  all	  countries,	  with	  newly	  
industrialised	   nations	   such	   as	   China	   and	   India	   of	   particular	   concern.	   Type	   2	   diabetes	   is	  
strongly	  associated	  with	  obesity,	  and	  as	  obesity	  increases,	  so	  does	  diabetes,	  with	  particular	  
concern	  noted	  about	  the	  increase	  in	  diabetes	  and	  obesity	  in	  young	  adults	  and	  children	  [24].	  	  
	  
There	   has	   been	   some	   attempt	   to	   translate	   the	   positive	   results	   from	   these	   randomised	  
controlled	  trials	  to	  wider	  populations	  by	  adapting	  diabetes	  prevention	  programmes	  for	  use	  
in	  community	  settings.	  In	  the	  US,	  for	  example,	  the	  YMCA	  [25],	  the	  Montana	  Diabetes	  Control	  
Program	  [26]	  and	  the	  University	  of	  Pittsburgh	  Diabetes	  Prevention	  Support	  Centre	  [27]	  have	  
all	   successfully	   replicated	   the	   US	   Diabetes	   Prevention	   Program	   (DPP)	   at	   a	   lower	   cost.	  
However,	  all	   the	  community-­‐based	  diabetes	  prevention	  programs	  have	   taken	  the	  high-­‐risk	  
approach	   and	   rely	   on	   identification	   of	   those	   with	   impaired	   glucose	   tolerance	   (or	  
prediabetes,	  as	  it	  is	  more	  generally	  known),	  and	  most	  of	  these	  community	  programs	  report	  
BMI	   as	   the	  main	  outcome	  measure.	   	   There	   is	   one	  exception,	   and	   that	   is	   Finland,	  which	   is	  
probably	   the	   only	   country	   worldwide	   that	   is	   adopting	   a	   population	   approach	   to	   diabetes	  
prevention.	  
	  
Case	  study	  1.1.	  
	  
Diabetes	  prevention	  in	  Finland:	  a	  comprehensive	  strategy	  
	  
The	  Finnish	  Diabetes	  Prevention	  Study	  (DPS)	  showed	  that	  lifestyle	  interventions	  including	  
weight	  loss,	  dietary	  change	  and	  increased	  physical	  activity	  reduced	  the	  risk	  of	  progression	  
to	  type	  2	  diabetes	  by	  58%	  in	  those	  at	  high-­‐risk.	  This	  highly	  significant	  outcome	  led	  to	  the	  
development	   of	   a	   comprehensive	   national	   strategy	   for	   diabetes	   prevention	   in	   Finland,	  
encompassing	   three	   approaches:	   high-­‐risk,	   early	   diagnosis	   and	   management	   and	   a	  
population	  strategy.	  The	  population	  strategy	  is	  aimed	  primarily	  at	  obesity	  prevention	  and	  
includes	   11	   society-­‐oriented	   measures	   including	   staff	   education	   and	   training,	  
improvements	   in	   mass	   catering,	   health	   education	   and	   promotion,	   improving	   access	   to	  
physical	  activity	  in	  the	  built	  environment	  and	  sports	  facilities,	  co-­‐operating	  with	  NGOs	  and	  
strengthening	   health	   systems.	   In	   addition	   lifestyle	   counselling	   and	   health	   promotion	  
through	  the	  media	  are	  offered	  to	  individuals.	  
	  
Although	   it	   is	   impossible	   to	   report	   the	   relative	   effects	   of	   each	   of	   the	   strategies,	   the	  
combined	   effect	   on	   obesity	   have	   been	   reported	   and	   show	   that	   body	   weight	   and	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prevalence	  of	  obesity	  has	  decreased	   in	  Finns	  aged	  45-­‐74	  years	   since	   the	   introduction	  of	  
the	   initiative,	  and	   it	   is	  hoped	   that	   this	  will	   result	   in	   reduction	   in	   the	   incidence	  of	   type	  2	  
diabetes	  in	  the	  years	  to	  come.	  
	  
Source:	  DEHKO.	  Programme	  for	  the	  Prevention	  of	  Type	  2	  Diabetes	  in	  Finland	  2003-­‐2010.	  
Finnish	  Diabetes	  Association	  2003.	  [28]	  
Salopuro	  et	  al.	  BMC	  Public	  Health	  2011;11:350-­‐9.	  [29]	  
	  
1.2.2.	  Prevention	  of	  cardiovascular	  disease	  
	  
Much	   of	   the	   research	   relating	   to	   primary	   prevention	   has	   investigated	   the	   effects	   on	  
cardiovascular	  disease	   (CVD),	   and	  often	   requires	   the	  use	  of	  medication,	   and	  although	   this	  
has	   been	   shown	   to	   be	   successful	   [30],	   especially	   in	   high-­‐income	   countries	   [31],	   it	   widens	  
socioeconomic	  inequalities	  and	  is	  unlikely	  to	  translate	  to	  LMIC	  [32].	  The	  relative	  efficacy	  of	  
medical	  interventions	  against	  better	  control	  of	  risk	  factors,	  including	  tobacco	  cessation	  and	  
dietary	  change,	  has	  long	  been	  debated	  [33],	  but	  it	  appears	  that	  both	  have	  similar	  evidence	  
of	  effect	  and	  in	  LMIC,	  where	  human	  and	  financial	  resources	  are	  limited,	  risk	  factor	  control	  is	  
probably	  the	  strategy	  of	  choice	  [34].	  	  
	  
Case	  study	  1.2.	  
	  
Reducing	  risk	  factors	  for	  cardiovascular	  disease:	  high	  risk	  v	  population	  approaches	  
	  
Total	   cholesterol	   levels	   are	   a	  well-­‐established	   risk	   factor	   for	  CVD,	   and	  mean	   levels	  have	  
declined	   in	   most	   developed	   countries	   by	   up	   to	   1.0	   mmol/l,	   with	   an	   accompanying	  
reduction	  in	  mortality	  from	  CVD.	  The	  assumption	  has	  been	  made	  that	  the	  introduction	  of	  
statins,	   powerful	   cholesterol-­‐lowering	   drugs,	   is	   mainly	   responsible	   for	   this	   effect.	  
However,	   the	   most	   substantial	   reductions	   in	   cholesterol	   levels	   were	   seen	   before	   the	  
introduction	  of	   statins,	   and	   strong	  evidence	   suggests	   that	   these	   reductions	  were	  due	   to	  
dietary	   change.	   	   Studies	   from	  Finland,	   Sweden,	  Poland,	   East	  Germany,	  Hungary	   and	   the	  
Czech	   Republic	   show	   that	   the	   replacement	   of	   ‘bad’	   saturated	   fats	   by	   ‘good’	  
polyunsaturated	   and	   monounsaturated	   fats	   have	   had	   significant	   effects	   in	   reducing	  
cholesterol	  and	  deaths	  from	  coronary	  heart	  disease.	  
	  
All	   the	   available	   evidence	   suggests	   that	   diet	   is	   the	   main	   contributor	   to	   the	   reported	  
reductions	   in	   cholesterol	   levels,	   and	   although	   statins	   have	   a	   place	   in	   the	   treatment	   of	  
hypercholestraemia,	  further	  substantial	  falls	   in	  cholesterol	  are	  unlikely	  to	  be	  achieved	  by	  
applying	   the	   high-­‐risk	   approach	  with	   increased	   use	   of	   statins.	   This	   is	   especially	   true	   for	  
LMIC,	   where	   there	   are	   neither	   resources	   nor	   health	   service	   infrastructures	   available	   to	  
support	   statin	   prescription	   on	   large	   scale.	   However,	   it	   is	   also	   highly	   unlikely	   that	  
dispensing	  dietary	  advice	  on	  an	  individual	  basis	  will	  be	  effective,	  as	  the	  evidence	  suggests	  
that	  policy	  changes	  at	   the	  population	   level	  aiming	   to	   reduce	   the	   intake	  of	   total	   fats	  and	  
substitute	  healthier	  fats	  for	  saturated	  fat	  will	  have	  the	  most	  effect	  on	  lowering	  cholesterol	  
levels	  and	  reducing	  cardiovascular	  risk.	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1.2.3.	  Cancer	  prevention	  
	  
The	  majority	  of	  evidence	  for	  cancer	  prevention	  is	  based	  upon	  epidemiological	  evidence	  from	  
prospective	   studies,	   beginning	   with	   Sir	   Richard	   Doll’s	   work	   showing	   the	   association	   with	  
cigarette	  smoking	  and	  lung	  cancer	  [36].	  Other,	  larger,	  studies	  have	  been	  initiated,	  including	  
the	   European	   Prospective	   Investigation	   into	   Cancer	   and	   Nutrition	   (EPIC),	   which	   began	   in	  
1993	  and	  has	  recruited	  over	  half	  a	  million	  healthy	  adults	  subjects,	  and	  is	  the	  largest	  study	  of	  
diet	  and	  disease	  to	  be	  undertaken	  [37].	  	  This	  study	  investigates	  the	  effects	  of	  diet,	  tobacco	  
use,	   physical	   activity	   and	   alcohol	   on	   cancer	   incidence,	   and	   although	   not	   an	   intervention	  
study,	  has	  led	  to	  recommendations	  for	  lifestyle	  changes	  to	  reduce	  the	  risk	  of	  cancer.	  
	  
1.2.4.	  Prevention	  of	  chronic	  lung	  disease	  
	  
Smoking	   is	   the	   primary	   cause	   of	   preventable	   illness	   and	  premature	   death,	   and	   is	   strongly	  
associated	  with	   chronic	   heart	   disease,	   lung	   disease	   and	   numerous	   cancers	   [38].	   Evidence	  
from	  numerous	   studies	   around	   the	  world	   has	   shown	   that	   smoking	   cessation	   and	   reduced	  
exposure	  to	  passive	  smoking	  and	  to	  indoor	  smoke	  reduces	  the	  risk	  of	  developing	  NCD	  [39].	  	  
	  
1.3.	  Evidence	  for	  interventions	  at	  the	  population	  level	  
	  
The	   majority	   of	   evidence	   for	   NCD	   prevention	   comes	   from	   prospective,	   epidemiological	  
studies	  or	   from	  randomised,	  controlled	  trials	   in	  high-­‐risk	  populations.	  Although	  there	  have	  
been	   many	   small	   studies	   investigating	   the	   effect	   of	   particular	   strategies	   for	   improving	  
community	  health	  e.g.	  how	  altering	  the	   local	  environment	  may	   influence	  diet	  and	  physical	  
activity,	  or	  evaluating	  the	  effect	  of	  local	  health	  education	  campaigns,	  there	  is	  little	  evidence	  
for	   multicomponent	   approaches	   [40].	   Specifically,	   there	   is	   little	   evidence	   for	   multi-­‐
stakeholder	   initiatives	   that	   address	   the	   complex	   nature	   of	   NCD	   and	   address	   the	   societal,	  
behavioural,	  economic	  and	  political	  factors	  affecting	  health	  at	  the	  population	  level,	  and	  the	  
majority	  of	  studies	  have	  been	  aimed	  at	  reducing	  the	  risk	  of	  cardiovascular	  disease	  and	  have	  
been	  conducted	  in	  high-­‐income	  countries	  [41].	  The	  experience	  of	  the	  North	  Karelia	  study	  in	  
Finland,	  perhaps	  the	  best-­‐known	  example,	  has	  shown	  that	  comprehensive	  community-­‐based	  
interventions	  are	  feasible	  in	  high-­‐income	  countries.	  
	  
Case	  Study	  1.3.	  
	  
The	  North	  Karelia	  project	  
	  
In	  the	  1960s,	  Finland	  led	  the	  world	  in	  deaths	  from	  coronary	  heart	  disease	  (CHD),	  and	  this	  
was	  especially	  true	  in	  the	  province	  of	  North	  Karelia.	  The	  North	  Karelia	  project	  was	  initiated	  
through	  a	  grass-­‐roots	  campaign	  supported	  by	  regional	  and	  national	  authorities	  –	  the	  first	  
truely	   bottom-­‐up,	   top-­‐down	   approach	   to	   improving	   community	   health.	   Prevention	   was	  
seen	   as	   key,	   with	   interventions	   aimed	   at	   reducing	   risk	   for	   the	   total	   population	   by	  
transforming	  the	  social	  and	  physical	  environment.	  
	  
Lifestyle	  factors	  were	  identified	  as	  the	  drivers	  of	  CHD	  and	  included	  smoking,	  high	  intakes	  
of	   salt	   and	   saturated	   fats,	   low	   intakes	   of	   fruit	   and	   vegetables	   and	   physical	   inactivity.	  
Interventions	  included	  health	  education,	  support	  for	  tobacco	  cessation,	  re-­‐design	  of	  towns	  
to	  create	  opportunities	  for	   increased	  physical	  activity,	  the	   introduction	  of	  healthy	  school	  
meals	   and	   compulsory	   changes	   in	   food	  manufacturing	   to	   reduce	  both	   saturated	   fat	   and	  
salt.	   	   Thirty	   years	   later,	   there	   has	   been	   a	   dramatic	   improvement	   in	   the	   health	   of	   the	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population,	   with	   deaths	   from	   all	   causes	   reduced	   by	   62%	   in	   men	   aged	   35-­‐64	   years,	  
including	  a	  reduction	  of	  85%	  in	  deaths	  from	  CHD.	  
	  
Source:	  Puska	  P.	  Diabetes	  Voice	  2008;53:26-­‐9.	  [42]	  
	  
The	  available	  evidence	  suggests	  that	  an	  effective	  response	  to	  the	  prevention	  and	  control	  of	  
NCD	   involves	   all	   stakeholders	   at	   every	   level	   of	   society	   from	   international	   bodies,	   through	  
national,	   regional	   and	   local	   government	   to	   the	   individual.	   Numerous	   stakeholders	   are	  
involved	   including	   individuals,	   families,	   local	   communities,	   governmental	   and	   non-­‐
governmental	   organisations,	   religious	   institutions,	   academic	   institutions,	   health	   and	  
education	  services,	  civil	  society,	  the	  media	  and	  the	  private	  sector	  and	   industry.	  Prevention	  
and	   control	   of	   NCD	   is	   likely	   to	   have	   the	   greatest	   impact	   by	   addressing	   behavioural	   risk	  
factors	  at	   the	  whole	  community	  or	  population	   level	   in	  a	  way	   that	   is	   culturally	  appropriate	  
and	  where	  all	  sectors	  are	  working	  in	  partnership.	  	  
	  
In	   response	   to	   this	   need	   for	   multi-­‐stake	   holder	   initiatives	   to	   address	   the	   prevention	   and	  
control	  of	  NCD	  at	  the	  community	  level,	  a	  UK	  registered	  charity,	  the	  Oxford	  Health	  Alliance,	  
began	  its	  Community	  Interventions	  for	  Health	  (CIH)	  program	  in	  three	  diverse	  sites	  in	  China,	  
India	  and	  Mexico	   in	  2007.	  CIH	  was	  designed	  as	  an	  action-­‐orientated,	  5-­‐year	  pilot	   research	  
program	  incorporating	  multisectoral,	  comprehensive	  interventions	  at	  all	  levels	  of	  society.	  It	  
aimed	  to	  reduce	  the	  risk	  of	  NCD	  by	  addressing	  the	  three	  main	  risk	   factors	  of	   tobacco	  use,	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Designing	  studies	   that	  address	  prevention	  and	  control	  of	  NCD	  at	   the	  population	   level,	  and	  
that	   are	   sufficiently	   scientifically	   rigorous	   and	   do	   not	   require	   large	   resources	   is	   extremely	  
challenging.	  The	  gold	  standard	  of	  conventional	  medical	  studies	  is	  the	  randomised,	  controlled	  
trial	   (RCT),	   designed	   to	   prove	   the	   efficacy	   and	   safety	   of	   a	   pre-­‐defined	   treatment	   or	  
intervention.	  Alternatively,	  epidemiological	  studies,	  concentrating	  exclusively	  on	  cause	  and	  
effect,	  are	  often	  used	  to	  provide	  evidence	  of	  the	  effect	  of	  particular	  factors	  (often	  dietary	  or	  
environmental)	  on	  the	  development	  of	  disease.	  Neither	  RCT	  nor	  epidemiological	  studies	  are	  
designed	   to	   investigate	   the	   effect	   of	   multi-­‐sectoral	   interventions	   on	   NCD	   prevention	   and	  
control	   at	   the	   population	   level,	   and	   cannot	   provide	   meaningful	   information	   about	   the	  
changes	   that	  are	  needed	   in	  society	   to	   improve	  health.	  By	  contrast,	  community	  studies	  are	  
planned	  using	  a	  social-­‐ecological	  model	  of	  health	  promotion	  and	  disease	  prevention	  based	  
on	  the	  assumption	  that	  individual	  behaviour	  and	  health	  are	  influenced	  by	  the	  environment	  
in	  which	  they	  live,	  both	  at	  the	  micro	  (family,	  home,	  work)	  and	  macro	  (community,	  society)	  
level.	   Despite	   the	   growing	   recognition	   that	   the	   impact	   of	   NCD	   can	   be	   reduced	   by	  
coordinated	   strategies	   involving	   multiple	   stakeholders,	   much	   of	   the	   recent	   evidence	  
concentrates	   on	   top-­‐down	   strategies	   and	   recommends	   targeting	   health	   systems,	  
international	  and	  national	  policies	  and	  tobacco	  and	  food	  industries	  [1-­‐7],	  and	  largely	  ignores	  
interventions	  at	  the	  grass-­‐roots	  or	  population	  level.	  	  
	  
In	  response	  to	  this,	  the	  Oxford	  Health	  Alliance,	  a	  UK	  registered	  health	  charity	  (No	  1117580),	  
began	  its	  Community	  Interventions	  for	  Health	  (CIH)	  program	  which	  was	  designed	  to	  utilise	  a	  
population	   approach	   and	   which	   adopted	   multi-­‐factorial,	   comprehensive	   strategies	   for	  
prevention	  of	  NCD	  by	  addressing	  modifiable	   lifestyle	   risk	   factor	   reduction	  at	  all	   levels.	  CIH	  
was	  an	  international	  collaborative	  study	  that	  took	  place	  between	  2008-­‐2011	  in	  communities	  
in	  China,	  India	  and	  Mexico	  and	  was	  designed	  to	  reduce	  the	  risk	  of	  NCD	  by	  targeting	  the	  three	  
main	  risk	  factors	  of	  tobacco	  use,	  physical	  inactivity	  and	  unhealthy	  diet.	  The	  aim	  of	  CIH	  was	  to	  
formulate,	   implement	   and	   evaluate	   culturally	   sensitive	   strategies	   to	   (i)	   decrease	   the	  
prevalence	  of	  smoking	  and	  smokeless	  tobacco	  use,	  (ii)	   improve	  diet	  by	  increasing	  intake	  of	  
fruit	  and	  vegetables	  and	   reducing	  use	  of	   salt	  and	   (iii)	   increase	   levels	  of	  physical	  activity	   in	  
local	  communities.	  
	  
2.1.	  Study	  design	  
	  
CIH	  was	  designed	  as	  a	  non-­‐randomised,	  controlled,	  experimental	  study	  incorporating	  action-­‐
orientated	  research	  with	  the	  aim	  of	  promoting	  replication	  in	  other	  sites	  [8].	  The	  study	  was	  
designed	  from	  a	  series	  of	  assumptions	  underpinned	  by	  theory,	  and	  which	  guided	  and	  shaped	  
the	  final	  strategy,	  see	  Box	  2.1	  below.	  
          Chapter 2: CIH methodology 
	  -­‐	  16	  -­‐	  
	  
Box	  2.1.	  CIH	  study	  assumptions	  
	  
1. Action	   needs	   to	   be	   taken	   to	   address	   the	   current	   and	   projected	   burden	   of	   NCD,	  
given	  the	  large	  human,	  social	  and	  economic	  impact.	  
2. Reducing	  NCD	  risk	  factors	  will	  decrease	  the	  disease	  burden	  over	  time.	  
3. Individual	   interventions	   can	   be	   deemed	   evidence-­‐based	   practices	   if	   there	   is	  
evidence	   of	   effectiveness	   (based	   on	   levels	   of	   effectiveness,	   giving	   preference	   to	  
evidence	  from	  RCTs,	  but	  not	  dismissing	  alternative	  research	  designs).	  
4. Community-­‐based	  interventions	  across	  multiple	  settings	  have	  broader	  effect	  than	  
those	  occurring	  one	  setting	  alone.	  
5. Structural	   interventions	   may	   be	   challenging	   to	   implement	   due	   to	   complex	  
influences	  such	  as	  economic	  and	  political	  factors	  
6. Community	  mobilisation	  is	  critical	  for	  community	  buy-­‐in	  and	  sustainability.	  
7. CIH	  study	  sites	  will	  be	  at	  different	  stages	  in	  terms	  of	  community	  readiness,	  policy	  
development	  and	   infrastructure	  and	   this	  will	  affect	   implementation	  and	   research	  
capabilities.	  Small-­‐scale	  efficacy	  may	  lead	  to	  application	  on	  a	  larger	  scale.	  
	  




These	  assumptions	   led	  to	   the	  overall	  design	  of	  CIH	  and	  the	  study	  took	  place	   in	   three	  pilot	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The	  three	  sites	  in	  Hangzhou	  city,	  China,	  Kerala	  state	  in	  India	  and	  Mexico	  city	  were	  selected	  
as	   the	  management	   board	   had	   well-­‐established	   coalitions	   with	   organisations	   in	   each	   site	  
that	  had	  experience	  of	  community	  interventions.	  In	  China,	  CIH	  partnered	  with	  the	  School	  of	  
Public	  Health	  at	  Peking	  University	  with	  Professor	  Liming	  Li	  appointed	  as	   the	   local	  Principal	  
Investigator.	  In	  India,	  Professor	  Thankappan	  at	  the	  Acutha	  Menon	  Centre	  for	  Health	  Science	  
Studies	   at	   the	   Sree	   Chitra	   Tirunal	   Institute	   for	   Medical	   Sciences	   and	   Technology	   in	  
Trivandrum,	  acted	  as	  Principal	  Investigator	  and	  in	  Mexico,	  the	  site	  was	  overseen	  by	  Dr	  Jorge	  
Ramírez	  Hernández	  and	  Beatriz	  Champagne	  of	  the	  InterAmerican	  Heart	  Foundation.	  
	  
A	   process	   system	   was	   developed	   which	   attempted	   to	   account	   for	   the	   multi-­‐sectoral	  
approach	  used	  in	  CIH,	  see	  Fig	  2.	  Modification	  of	  the	  three	  main	  risk	  factors	  for	  NCD,	  namely	  
tobacco	  use,	  unhealthy	  diet	  and	  physical	   inactivity	  were	  the	  main	  outcome	  measures,	  and	  
attitude,	   knowledge	   and	   behaviours	  were	   all	   included	   in	   the	  model.	   It	   was	   considered	   of	  
great	  importance	  to	  address	  factors	  other	  than	  health	  education	  as	  it	  has	  long	  been	  known	  
that	  awareness	  of	  a	  particular	  activity	  and	  its	  relationship	  to	  health	  and	  disease	  prevention	  
does	   not	   always	   lead	   to	   behavior	   change.	   For	   example,	   the	   UK	   launched	   its	   5-­‐a-­‐day	  
campaign	   in	   2003	   to	   encourage	   increased	   fruit	   and	   vegetable	   intake,	   but	   despite	   a	   small	  
increase	  between	  2003-­‐2006,	   the	  proportion	  of	   adults	  meeting	   the	   recommendations	  has	  
not	  changed	  substantially	   since	  2001	   (from	  24%	  to	  27%	   in	  2011),	  despite	  almost	  universal	  
knowledge	  of	  the	  5-­‐a-­‐day	  mantra	  [9].	  Health	  education	  is	  a	  fundamental	  strategy,	  but	  other	  
factors	   including	   social	   marketing,	   community	   mobilization	   and	   structural	   change	   are	   of	  
equal	  importance.	  
	  
Changes	   were	   anticipated	   at	   all	   levels	   in	   society,	   from	   society	   in	   general	   through	  
communities	  and	  families	  to	  the	  individual	  and	  evaluation	  was	  designed	  to	  monitor	  effects	  




Figure	  2.2.	  Process	  system	  for	  CIH	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It	  is	  important	  to	  remember	  that	  when	  undertaking	  multiple	  interventions	  in	  communities	  it	  
is	  not	  possible	   to	  apply	   the	  strict	  criteria	  of	  a	   randomised	  control	   trial	  as	  communities,	  by	  
their	  very	  nature,	  are	  subject	  to	  secular	  trends	  and	  flux.	  Large-­‐scale	  public	  interventions	  may	  
lead	  to	  significant	  cross-­‐talk	  between	  the	  intervention	  and	  the	  control	  groups.	   	  Differences	  
at	  baseline	  are	  to	  be	  expected,	  since	  the	  communities	  need	  to	  be	  geographically	  distinct	  to	  




Each	   country	   site	   selected	   two	   communities	   to	   act	   as	   intervention	   and	   control	   sites	  with	  
similar	   socio-­‐demographic	   profiles	   and	   which	   had	   populations	   between	   150,000	   and	  
200,000	  people.	  A	  community	  was	  defined	  as	  a	  typical	  local	  administrative	  unit	  (districts	  in	  
China,	   panchayats	   in	   India	   and	   delegacions	   in	  Mexico).	  Within	   each	   community,	   universal	  
coverage	  was	  attempted	  by	  focusing	  interventions	  in	  four	  main	  areas;	  schools,	  workplaces,	  
clinics	  and	  local	  communities.	  	  
	  
The	  study	  was	  undertaken	  according	  to	  the	  Declaration	  of	  Helsinki	  and	  obtained	  institutional	  
review	  board	  (IRB)	  approval	  in	  each	  country	  site	  (China:	  IRB00001052-­‐08003	  certified	  by	  the	  
Institutional	   Review	   Board	   at	   Peking	   University	   Health	   Sciences	   Centre,	   India:	   IEC/184,	  




The	   intervention	   strategies	   utilised	   in	   CIH	   included	   structural	   change,	   community	  
mobilisation,	  health	  education	  and	  social	  marketing.	  These	  strategies	  were	  designed	   to	  be	  
delivered	   in	   four	   settings;	   schools,	   work	   places,	   health	   centres	   and	   the	   community.	   Full	  
details	  of	  the	  interventions	  used	  in	  CIH	  are	  given	  in	  Chapter	  3.	  
	  
2.4.	  Evaluation	  and	  data	  collection	  	  
	  
Evaluation	  of	  CIH	  took	  place	  at	  individual,	  family	  and	  community	  levels.	  	  
	  
2.4.1.	  	  Evaluation	  at	  the	  individual	  level	  
	  
Data	  were	  collected	  from	  independent	  samples	  of	  individuals	  in	  the	  four	  settings	  at	  baseline	  
and	   at	   follow-­‐up	   after	   18-­‐24	   months	   of	   intervention	   by	   means	   of	   questionnaire.	  
Questionnaires	  were	  either	   self-­‐administered	   (schools,	  work	  places	   and	  health	   centres)	   or	  
administered	  by	  trained	   interviewers	   (adults	  community	  sample).	  The	  questionnaires	  were	  
designed	  specifically	  for	  use	  in	  CIH	  and	  were	  based	  upon	  validated	  tools,	  see	  Box	  2.2	  below.	  
	  
Box	  2.2.	  Development	  of	  CIH	  questionnaires	  
	  
The	   questionnaires	   used	   in	   CIH	   collected	   anthropometric	   data	   including	   age,	   gender,	  
weight	  and	  height	  and	   information	  about	  general	  health,	   tobacco	  use,	  diet	  and	  physical	  
activity.	  The	  following	  validated	  questionnaires	  were	  used	  to	  design	  the	  CIH	  questionnaire:	  
	  
WHO	  STEPwise	  approach	  to	  surveillance	  (STEPS)	  [10]	  
Global	  Adult	  Tobacco	  Survey	  (GATS)	  [11]	  
Global	  Youth	  Tobacco	  Survey	  (GYTS)	  [12]	  
International	  Physical	  Activity	  Questionnaire	  (IPAQ)	  [13]	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Patient-­‐centered	  Assessment	  and	  Counseling	  for	  Exercise	  (and	  nutrition]	  (PACE)	  [14]	  
Health	  Behavior	  in	  School-­‐aged	  children	  (HBSC)	  [15]	  
	  
Copies	  of	  the	  questionniares	  are	  available	  from:	  
http://www.oxha.org/cih_manual/index.php/appendices	  
	  
Source:	  O’Connor	  Duffany	  et	  al,	  CVD	  Prev	  Control	  2011;6:47-­‐56.	  [8]	  
	  
	  
In	   addition	   to	   questionnaires,	   biometric	   data	   were	   collected	   from	   the	   school	   sample	  
including	  height,	  weight	  and	  blood	  pressure.	  Blood	  pressure	  was	  measured	  using	  the	  STEPS	  
protocol,	  which	  states	  that	  the	  subject	  should	  be	  in	  a	  seated	  position	  and	  resting	  for	  at	  least	  
5	  minutes	  before	  measurements	  were	  taken	  [10].	  Three	  readings	  at	  3-­‐minute	  intervals	  were	  
taken	  on	  the	  left	  arm	  of	  each	  subject.	  Appropriate	  cuff	  size	  was	  based	  on	  the	  participant’s	  
arm	   circumference:	   17–22	   cm,	   small	   cuff;	   22–32	   cm,	   medium	   cuff;	   >32	   cm,	   large	   cuff.	  
Measurements	   were	   taken	   with	   a	   digital	   automatic	   blood	   pressure	   monitor.	   The	   Omron	  
HEM	   4021	  was	   used	   in	   China,	   the	   Omron	   SEM1	   in	   India,	   and	   the	   Omron	   HEM-­‐781INT	   in	  
Mexico.	   The	  means	   of	   the	   second	   two	   blood	   pressure	  measurements	   were	   averaged	   for	  
analysis.	  When	  fewer	  than	  three	  measurements	  were	  recorded,	  the	  mean	  of	  the	  recorded	  
measurements	  was	  used.	   In	  Mexico,	   it	   proved	  possible	   to	   collect	  only	  one	  blood	  pressure	  
reading	  for	  each	  subject.	  
	  
In	  China	  and	  Mexico,	  height	  was	  recorded	  in	  bare	  feet	  to	  the	  nearest	  0.5	  cm	  with	  subjects	  
standing	  with	  their	  backs	  against	  a	  vertical	  wall	   fitted	  with	  a	  measuring	  tape.	  A	  set-­‐square	  
used	  for	  measurement	  was	  placed	  on	  the	  head	  and	  against	  the	  tape	  measure	  on	  the	  wall.	  
Subjects	  were	  asked	  to	  remove	  hats,	  but	  not	  head-­‐scarves.	  In	  India,	  height	  in	  bare	  feet	  was	  
measured	   by	   a	   portable	   stadiometer	   (SECA214).	   Weight	   was	   measured	   using	   portable	  
electronic	   scales.	   Subjects	   were	  weighed	   after	   removing	   footwear	   and	   emptying	   pockets,	  
and	  wearing	  light	  indoor	  clothing.	  Scales	  were	  tared	  before	  each	  measurement.	  Body	  mass	  
index	   (BMI)	   was	   calculated	   by	   the	   formula	   weight(kg)/height(m)2,	   and	   children	   were	  
categorized	  as	  normal	  weight,	  overweight	  or	  obese	  using	  the	  international	  cut-­‐off	  points	  by	  
age	  and	  gender,	  as	  described	  by	  the	  International	  Obesity	  Task	  Force	  (IOTF)	  [16].	  
	  
2.4.2.	  Evaluation	  at	  the	  family	  level	  
	  
Questions	  evaluating	  family	  health	  were	  included	  in	  the	  questionnaires	  and	  a	  cohort	  sample	  
of	  200	  adults	  was	  selected	  from	  the	  adult	  community	  sample	  in	  the	  intervention	  area	  for	  6-­‐
monthly	   follow-­‐up	  during	   the	   course	  of	   the	   study.	  Data	   obtained	   from	   the	   cohort	   sample	  
were	  incomplete	  and	  were	  not	  subject	  to	  analysis.	  
	  
2.4.3.	  Evaluation	  at	  the	  community	  level	  
	  
Evaluation	   at	   the	   community	   level	   involved	   the	   assessment	   of	   each	   community’s	   profile,	  
including	   an	   environmental	   scan	   and	   process	   evaluation	   using	   activity	   logs,	   key	   informant	  
surveys	   and	   interviews	   and	   policy	   reviews.	   Community	   profile	   assessment	   took	   place	   at	  
baseline	  and	  at	  follow-­‐up.	  The	  results	  of	  the	  process	  evaluation	  have	  not	  yet	  been	  analysed,	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2.5.	  End	  points	  
	  
The	  pre-­‐defined	  end	  points	  for	  the	  population	  in	  the	  intervention	  included:	  
	  
• A	  reduction	  in	  the	  proportion	  of	  the	  population	  using	  tobacco	  products	  
• An	  increase	  in	  the	  average	  portions	  of	  fruit	  and	  vegetables	  consumed	  daily	  
• An	  increase	  in	  the	  proportion	  of	  the	  population	  meeting	  recommended	  guidelines	  
for	  fruit	  and	  vegetable	  intake	  (5	  a	  day)	  
• A	  reduction	  in	  the	  proportion	  of	  the	  population	  adding	  salt	  to	  food	  in	  cooking	  and	  at	  
the	  table	  
• An	  increase	  in	  the	  proportion	  of	  the	  population	  meeting	  physical	  activity	  guidelines	  
(>150	  minutes	  of	  moderate	  or	  vigorous	  activity	  per	  week	  for	  adults	  and	  >60	  minutes	  
per	  day	  for	  children)	  
• An	  increase	  in	  the	  average	  amount	  of	  physical	  activity	  taken	  daily	  measured	  in	  METs.	  
• A	  decrease	  in	  biometric	  variables	  including	  BMI	  and	  blood	  pressure	  
	  
In	  all	  cases,	  changes	  were	  evaluated	  from	  self-­‐reported	  questionnaires	  with	  the	  exception	  of	  
body	   weight,	   height	   and	   blood	   pressure	   in	   schoolchildren,	   and	   these	   variables	   were	  
measured	  by	  trained	   investigators.	  Questionnaires	  were	  completed	  at	  baseline	  and	  follow-­‐
up.	  Tobacco	  use	  was	  evaluated	  by	  self-­‐reported	  prevalence	  of	  smoking	  or	  use	  of	  smokeless	  
tobacco	   products.	   Fruit	   and	   vegetable	   intake	  was	   evaluated	   by	   number	   of	   portions	   eaten	  
daily	   or	   weekly,	   and	   the	   prevalence	   of	   those	   meeting	   the	   internationally	   recognised	  
recommendations	  of	  5	  portions/day	   [18]	  was	   calculated.	   Salt	   added	   in	   cooking	  and	  at	   the	  
table	   was	   evaluated	   by	   self-­‐reported	   use.	   Physical	   activity	   was	   evaluated	   by	   a	   series	   of	  
questions	  evaluating	  frequency,	  length	  and	  intensity	  of	  physical	  activity	  at	  work	  and	  during	  
leisure	  time.	  Physical	  activity	  was	  calculated	  and	  reported	  as	  both	  metabolic	  equivalents/day	  
(MET)	   and	   as	   the	   proportion	   meeting	   recognised	   guidelines	   of	   150	   mins/week	   of	  
moderate/vigorous	  activity	  for	  adults	  [19-­‐22]	  and	  60	  mins/day	  for	  children	  [19,20].	  BMI	  was	  
calculated	  using	  the	  formula	  weight(kg)/height(m)2	  	  from	  self-­‐reported	  weights	  and	  heights	  
in	  adults	  and	  from	  measured	  variables	  in	  children.	  Prevalence	  of	  obesity	  and	  overweight	  was	  
calculated	   using	   internationally	   recognised	   criteria	   of	   overweight	   (>25kg/m2)	   and	   obese	  
(>30kg/m2)	  in	  adults	  [23]	  and	  in	  children	  [24].	  Blood	  pressure	  in	  children	  was	  measured	  and	  
reported	  as	  systolic	  and	  diastolic	  blood	  pressure,	  and	  the	  prevalence	  of	  both	  hypertension	  
and	  pre-­‐hypertension	  were	  calculated	  using	  international	  definitions	  [25].	  Hypertension	  was	  
defined	  as	  a	  mean	  systolic	  or	  diastolic	  reading	  (or	  both)	  ≥95th	  per	  centile	  for	  the	  predicted	  
value	  based	  on	  gender,	  age	  and	  height.	  Pre-­‐hypertension	  was	  defined	  as	  a	  mean	  systolic	  or	  
diastolic	   blood	  pressure	   reading	   between	   the	   90th	   and	   95th	   per	   centiles	   of	   the	   predicted	  
values	  based	  on	  gender,	   age	  and	  height	  and/or	   if	   systolic	  blood	  pressure	  was	  at	  or	  above	  
120,	  or	  diastolic	  blood	  pressure	  was	  at	  or	  above	  80,	  or	  both.	  
	  
2.6.	  Data	  collection	  and	  statistical	  analyses	  
	  
The	   size	   of	   the	   cross-­‐sectional	   sample	   for	   evaluation	   by	   questionnaire	   was	   based	   upon	  
predicted	  small	  effect	  sizes	  (estimated	  at	  6%)	  between	  the	  intervention	  and	  control	  group.	  
The	  intervention	  and	  control	  groups	  were	  assumed	  to	  be	  of	  equal	  size,	  independent	  of	  each	  
other	   and	   to	   have	   similar	   risk	   factor	   prevalence	   at	   baseline.	   Sample	   size	   estimation	   was	  
based	   upon	   a	   two-­‐sided	   5%	   significance	   test	   of	   the	   null	   hypothesis	   that	   intervention	   and	  
control	  groups	  experience	  similar	  changes	  in	  prevalence	  of	  the	  three	  risk	  factors.	  Power	  was	  
fixed	  at	  80%	  for	  testing	  the	  alternative	  hypothesis	  that	  the	  intervention	  group	  showed	  a	  6%	  
greater	   change	   in	   the	   key	   risk	   factors.	   The	   sample	   size	  was	   then	   arrived	   at	   using	   data	   of	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current	  prevalence	  of	   the	   three	   risk	   factors,	   and	   the	   final	   sample	   size	  was	   selected	  as	   the	  
largest	  across	  all	   three	  risk	   factors.	   It	  was	  calculated	  that	  2,000	  adults	   in	  each	  country	  site	  
(6,000	  adults	  in	  total)	  were	  needed	  at	  baseline	  and	  follow-­‐up,	  comprising	  a	  total	  sample	  of	  
12,000	  adults.	  























2,000	   2,000	   4,000	   12,000	  
Work	  places	  
	  
2,700	   2,700	   5,400	   16,200	  
Health	  centres	  
	  
400	   400	   800	   2,400	  
Total	  
	  
6,100	   6,100	   12,200	   36,600	  
	  
Table	  2.1.	  Calculated	  sample	  size	  for	  each	  CIH	  area	  
	  
	  
Adult	   community	   sample.	   Site-­‐specific	   sampling	   frames	   and	   random	   sampling	   strategies	  
were	  used	  at	  baseline	  and	  follow-­‐up	  to	  select	  the	  sample	  for	  evaluation	  in	  both	  intervention	  
and	  control	  groups.	  Questionnaires	  were	  administered	  by	  trained	  interviewers	  to	  a	  random	  
cross-­‐sectional	   sample	   of	   adults	   aged	   18-­‐64	   years	   using	   the	   Kish	  method	   to	   ensure	   even	  
selection	  by	  age	  and	  gender	   [26].	  Sampling	  was	  undertaken	  at	   the	  smallest	  administrative	  
unit	  (districts	  in	  Hangzhou	  city,	  panchayats	  in	  Kerela	  and	  delegacions	  in	  Mexico	  city)	  of	  the	  
areas	   selected	   as	   intervention	   and	   control	   areas.	   Lists	   of	   households	   within	   those	  
administrative	  units	  were	  accessed	  and	  randomly	  sampled.	  As	  needed,	  new	  randomized	  lists	  
were	  created	  (without	  replacement)	   in	  order	  to	  recruit	  additional	  households	  to	  reach	  the	  
required	  sample	  sizes	   for	   the	   intervention	  and	  control	  groups.	  At	   the	  household	   level,	   the	  
Kish	  method	  was	   used	   to	   select	   individuals.	   On	   average	   there	  was	   a	   25%	   combined	   non-­‐
response	  and	  refusal	   rate.	  There	  was	  variation	  by	  country,	  with	  the	   lowest	  rate	   in	   India	  at	  
20%.	   Rates	   in	   China	   and	  Mexico	  were	   closer	   to	   30%	  because	   the	   available	   census	   lists	   of	  
household	  units	  were	  out-­‐of-­‐date.	   	   In	  China,	  many	  of	   the	  buildings	   included	   in	   the	  census	  
been	  demolished	  or	  the	  occupants	  moved.	   In	  addition,	   in	  the	  Chinese	  sampling	  area	  there	  
was	  a	  large	  proportion	  of	  elderly	  people,	  and	  sampling	  had	  to	  be	  repeated	  in	  order	  to	  meet	  
the	   age	   requirements.	   In	   Mexico,	   the	   census	   did	   not	   differentiate	   between	   business	   or	  
industrial	  units	  and	  residential	  buildings	  and	  further	  sampling	  was	  required.	  	  
	  
School	  children.	  Twenty	  schools	  in	  both	  the	  control	  and	  intervention	  areas	  were	  recruited.	  At	  
least	  two	  entire	  classes	  of	  children	  aged	  between	  12-­‐14	  years	  were	  included	  in	  the	  study	  and	  
all	   children	   completed	   a	   questionnaire	   and	   measurements	   of	   height,	   weight	   and	   blood	  
pressure.	  All	   children	  present	   in	  school	  on	   the	  study	  date	   took	  part	   in	   the	  evaluation,	  and	  
there	  were	  no	  refusals.	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Work	  places.	  Each	  country	  site	  collected	  work	  place	  data	  from	  questionnaires	  administered	  
to	   700	   schoolteachers	   (in	   schools	   taking	   part	   in	   the	   school	   survey),	   1,000	   health	   care	  
workers	   (from	   health	   centres	   taking	   part	   in	   the	   health	   centre	   survey)	   and	   from	   1,000	  
workers	   in	   industrial	   settings.	   Sites	   were	   encouraged	   to	   select	   work	   places	   with	   >100	  
employees	  to	  ensure	  a	  dose	  effect	  of	  the	  intervention.	  
	  
Health	  centres.	  All	  sites	  recruited	  from	  at	  least	  one	  large	  hospital	  in	  control	  and	  intervention	  
areas	  and	  smaller	  health	  centres	  and	  clinics.	  Health	  care	  workers	  completed	  the	  work	  place	  
questionnaire	  and	  a	  clinical	  practice	  questionnaire.	  
	  
Data	   analysis	   was	   based	   on	   the	   null	   hypotheses	   were	   that	   there	   are	   no	   significant	  
differences	  between	  the	  two	  groups	  (control	  and	  intervention)	  at	  baseline	  and	  at	  follow-­‐up,	  
and	  between	  baseline	  and	  follow-­‐up	  for	  each	  group	  for	  each	  of	  the	  outcomes	  above.	  	  
	  
The	   study	  was	   designed	   to	   assess	   differences	   in	   outcomes	   between	   the	   intervention	   and	  
control	   group	   at	   follow-­‐up	   to	   allow	   for	   secular	   trends.	   Differences	   between	   groups	   with	  
respect	   to	  nominal	  variables	  were	  analysed	  using	  chi	   square	  and	  Mann	  Whitney	  was	  used	  
for	   non-­‐normally	   distributed	   continuous	   data.	   Differences	   between	   groups	   with	   normally	  
distributed	  data	  employed	  one-­‐way	  Analysis	  of	  Variance	  (ANOVA),	  and	  Student’s	  t	  test	  was	  
employed	  for	  independent	  groups.	  As	  CIH	  was	  not	  a	  cohort	  study,	  a	  difference-­‐in-­‐differences	  
analysis	   (DiD)	   [27,28]	   was	   performed	   to	   determine	   the	   effect	   of	   the	   intervention	   and	   to	  
allow	  for	  differences	  in	  intervention	  and	  control	  groups	  at	  baseline.	  DiD	  is	  a	  version	  of	  fixed	  
effects	  estimation	  that	  allows	  for	  statistical	  comparison	  of	  the	  effects	  of	  the	  intervention	  in	  
the	  two	  groups.	  Comparisons	  were	  pre-­‐specified	  and	  p=0.02	  was	  adopted	  as	  a	  conservative	  
significance	  threshold.	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Population	   or	   community-­‐based	   interventions	   aimed	   at	  modifying	   lifestyle	   risk	   factors	   are	  
fundamental	  to	  support	  NCD	  prevention	  and	  control,	  and	  have	  the	  potential	  for	  broad	  and	  
sustained	   impact	   [1,2].	   The	   three	  main	   interventions	   used	   in	   CIH	   addressed	   tobacco	   use,	  
physical	  activity	  and	  dietary	  intake.	  
	  
3.1.	  	  Tobacco	  use	  
	  
Approximately	  one	  billion	  people	  in	  the	  world	  (14%	  of	  the	  population)	  use	  tobacco	  products	  
[3].	   Tobacco	   is	   responsible	   for	   6	   million	   deaths	   per	   year	   and	   kills	   approximately	   50%	   of	  
tobacco	  users,	  and	  although	  some	  progress	  has	  been	  made	  in	  reducing	  tobacco	  use	  in	  high	  
and	  upper-­‐middle	   income	  countries,	  global	  consumption	  of	  tobacco	  products	   is	   increasing,	  
with	   80%	   of	   users	   living	   in	   LMIC.	   	   The	   link	   between	   tobacco	   use	   and	   ill-­‐health	   has	   been	  
known	  for	  centuries,	  but	  scientific	  evidence	  was	  not	  published	  until	  a	  famous	  study	  in	  1950	  
[4].	  Since	  then,	  efforts	  to	  reduce	  tobacco	  use	  have	  been	  gathering	  momentum	  and	  the	  WHO	  
first	  published	  its	  Framework	  Convention	  for	  Tobacco	  Control	  (FCTC)	  in	  2003	  [5].	  This	  report	  
was	  the	  first	  to	   identify	  that	  tobacco	  use	  is	  promulgated	  through	  complex	  factors	  and	  that	  
both	  supply	  and	  demand	  of	  tobacco	  products	  need	  to	  be	  addressed	  for	  successful	  reduction	  
in	  tobacco	  use.	  Strategies	  including	  taxation	  and	  pricing,	  regulation	  of	  contents,	  disclosures,	  
sponsorship,	   advertising	   and	   labelling,	   health	   education,	   protection	   from	   exposure	   to	  
tobacco	  smoke,	  illicit	  trade	  and	  sales	  to	  minors	  are	  recommended	  by	  the	  WHO	  FCTC.	  	  	  
	  
Countries	   that	   have	   ratified	   the	   WHO	   FCTC	   and	   have	   introduced	   comprehensive	   anti-­‐
smoking	   policies	   have	   seen	   a	   significant	   decline	   in	   tobacco	   use.	   In	   Australia,	   for	   example,	  
where	   measures	   to	   reduce	   smoking	   include	   a	   ban	   on	   advertising,	   no	   smoking	   in	   public	  
places,	  increased	  taxation,	  health	  education	  and	  more	  recently	  cigarettes	  being	  sold	  in	  plain	  
packages,	  smoking	  prevalence	  has	  reduced	  in	  both	  men	  and	  women.	  In	  2001,	  27.2%	  of	  men	  
and	  21.2%	  of	  women	  smoked	  and	  this	  had	  reduced	  to	  20.4%	  of	  men	  and	  16.3%	  of	  women	  by	  
2012	   [6].	   The	   draft	   action	   plan	   of	   the	  WHO	   [7]	   has	   recommended	   the	   introduction	   of	   a	  
voluntary	  target	  of	  a	  30%	  relative	  reduction	  in	  prevalence	  of	  current	  tobacco	  use	  in	  persons	  
aged	  15	  years	  or	  older.	  The	  policy	  options	  include:	  
	  
• Ratification	  and	  adoption	  the	  WHO	  FCTC	  by	  all	  countries	  
• Raising	  taxes	  on	  tobacco	  products	  
• Legislation	  to:	  
− protect	  tobacco	  control	  polices	  from	  vested	  interests	  of	  the	  tobacco	  industry	  	  
− promote	  100%	  smoke-­‐free	  environments	  in	  all	  indoor	  and	  outdoor	  public	  
places	  and	  public	  transport	  
− ban	  tobacco	  advertising,	  promotion	  and	  sponsorship	  
− regulate	  contents	  and	  emissions	  of	  tobacco	  products	  
	  
• Health	  education	  including	  mass	  media	  campaigns	  and	  health	  warnings	  on	  tobacco	  
products	  
• 	  Offering	  help	  and	  support	  to	  those	  wishing	  to	  stop	  smoking	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3.1.1.	  	  Population	  based	  strategies	  for	  reducing	  tobacco	  use	  
	  
Interventions	   for	   reducing	   tobacco	   use	   at	   the	   population	   level	   have	   included	   various	  
strategies	  and	  approaches	  and	   these	  have	  been	   reported	  by	  Mozaffarian	  et	  al	   [8]	  and	  are	  
summarised	  in	  Box	  3.1	  below.	  
	  
Box	  3.1.	  Evidence-­‐based	  population	  strategies	  for	  tobacco	  cessation	  
	  
The	  following	  approaches	  have	  been	  identified	  as	  successful	  in	  reducing	  tobacco	  use:	  
	  
Media	  and	  education	  
Sustained,	  focused	  media	  and	  educational	  campaigns	  to	  reduce	  smoking,	  either	  alone	  or	  
as	  part	  of	  larger	  multicomponent	  population-­‐level	  strategies.	  
	  
Labeling	  and	  information	  
Cigarette	  package	  warnings,	  especially	  those	  that	  are	  graphic	  and	  health	  related.	  
	  
Economic	  incentives	  
Higher	  taxes	  on	  tobacco	  products	  to	  reduce	  use	  and	  fund	  tobacco	  control	  programs.	  
	  
Schools	  and	  workplaces	  
Comprehensive	  worksite	  wellness	  programs	  with	  nutrition,	  physical	  activity,	  and	  tobacco	  
cessation/prevention	  components.	  
	  
	  Local	  environment	  
− Reduced	  density	  of	  retail	  tobacco	  outlets	  around	  homes	  and	  schools	  
− Development	  of	  community	  telephone	  lines	  for	  cessation	  counseling	  and	  
support	  services.	  
	  
Restrictions	  and	  mandates	  
− Community	  (city,	  state,	  or	  federal)	  restrictions	  on	  smoking	  in	  public	  places	  
− Local	  workplace-­‐specific	  restrictions	  on	  smoking	  
− Stronger	  enforcement	  of	  local	  school-­‐specific	  restrictions	  on	  smoking	  
− Local	  residence-­‐specific	  restrictions	  on	  smoking	  
− Partial	  or	  complete	  restrictions	  on	  advertising	  and	  promotion	  of	  tobacco	  
products.	  
	  
Source:	  Mozaffarian	  et	  al,	  Circulation	  2012;126:1514-­‐63	  [8]	  
	  
	  
3.1.2.	  	  Strategies	  used	  for	  reducing	  tobacco	  consumption	  in	  CIH	  
	  
The	  interventions	  used	  for	  tobacco	  reduction	  in	  CIH	  were	  drawn	  from	  a	  menu	  of	  evidence-­‐
based	   interventions	   drawn	   up	   by	   an	   international	   advisory	   board.	   Each	   site	   selected	  
culturally	  sensitive	  interventions	  and	  these	  were	  shaped	  both	  by	  the	  local	  environment	  and	  
population	  under	   study.	   In	  China,	   for	  example,	  only	  a	   small	  proportion	  of	  women	  smoked	  
tobacco	   (1.4%)	   compared	  with	   42.9%	   of	  men,	   and	  much	   of	   the	   tobacco	   cessation	   health	  
education	   was	   therefore	   aimed	   at	   men.	   The	   specific	   interventions	   used	   in	   each	   site	   are	  
summarised	  below.	  




Setting	   Strategy	  
Health	  education	   Policies,	  restrictions	  and	  
mandates	  
	  
Schools	   Held	  student	  competitions	  




Workplaces	   Developed	  and	  displayed	  
posters	  about	  hazards	  of	  






Developed	  and	  displayed	  
No	  Smoking	  signs	  
	  
Health	  care	  centres	   Developed	  and	  displayed	  
posters	  about	  hazards	  of	  
tobacco	  and	  passive	  
smoking	  
Trained	  staff	  to	  deliver	  





Developed	  and	  displayed	  
No	  Smoking	  signs	  
Local	  community	   Developed	  and	  displayed	  
posters	  about	  hazards	  of	  




Smoke	  Control	  Ordinance	  
banning	  smoking	  in	  public	  












Health	  education	  posters	  were	  
developed	  and	  displayed	  in	  workplaces,	  
health	  care	  facilities	  and	  the	  general	  
community	  in	  the	  intervention	  areas	  





Workplaces	  and	  health	  care	  facilities	  
developed	  tobacco-­‐free	  policies	  and	  108	  
businesses	  and	  public	  institutions	  signed	  
and	  displayed	  a	  letter	  of	  commitment	  to	  




A	  large	  hospital	  in	  the	  intervention	  area	  was	  designated	  a	  no-­‐smoking	  zone	  for	  staff	  
and	  patients	  alike	  and	  advertised	  this	  with	  a	  large	  sign	  mounted	  on	  the	  front	  of	  the	  
facade	  





Community	  tobacco	  police	  were	  
appointed	  by	  the	  city	  to	  enforce	  smoking	  




In	  India,	  although	  cigarette	  smoking	  is	  wide-­‐spread	  amongst	  men,	  much	  of	  the	  tobacco	  use	  
amongst	  both	  men	  and	  women	  is	  associated	  with	  chewing	  tobacco	  and	  bidis,	  which	  are	  thin,	  
hand-­‐rolled	  cigarettes	  filled	  with	  tobacco	  flakes	  and	  wrapped	  in	  a	  tendu	  leaf.	  For	  this	  reason,	  
most	  of	  the	  health	  education	  about	  tobacco	  in	  India	  referred	  to	  general	  tobacco	  use	  rather	  
than	  specifically	  to	  cigarette	  smoking.	  
	  
Setting	   Strategy	  
Health	  education	   Policies,	  restrictions	  and	  
mandates	  
	  
Schools	   Developed	  and	  displayed	  
posters	  about	  hazards	  of	  
tobacco	  and	  passive	  
smoking	  
Organised	  plays	  and	  skits	  
promoting	  no	  tobacco	  on	  
‘World	  No	  Tobacco’	  Day	  
Developed	  and	  
implemented	  tobacco	  free	  
policy	  
Implemented	  mandate	  
prohibiting	  sale	  of	  tobacco	  
within	  500m	  of	  schools	  
Developed	  and	  displayed	  
No	  Tobacco	  signs	  in	  
strategic	  locations	  
	  
Workplaces	   Developed	  and	  displayed	  
posters	  about	  hazards	  of	  




implemented	  tobacco	  free	  
policy	  
Developed	  and	  displayed	  
No	  Tobacco	  signs	  in	  
strategic	  locations	  
	  
Health	  care	  centres	   Developed	  and	  displayed	  
posters	  about	  hazards	  of	  




implemented	  tobacco	  free	  
policy	  
Developed	  and	  displayed	  
No	  Tobacco	  signs	  in	  
strategic	  locations	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Setting	   Strategy	  
Health	  education	   Policies,	  restrictions	  and	  
mandates	  
	  
Local	  community	   Developed	  and	  displayed	  
posters	  about	  hazards	  of	  
tobacco	  and	  passive	  
smoking	  
	  
Observation	  of	  special	  
days	  e.g.	  	  ‘World	  No	  
Tobacco’	  Day	  
	  







Poster	  explaining	  the	  dangers	  of	  tobacco	  
and	  smoking	  were	  displayed	  in	  
workplaces	  
	   	  
	  
	  
Schoolchildren	  in	  India	  performing	  an	  anti-­‐tobacco	  skit	  on	  World	  No	  Tobacco	  day	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3.1.5.	  Mexico	  
	  
The	  majority	  of	   interventions	   to	   reduce	   tobacco	  use	   in	  Mexico	   involved	  health	  education,	  
especially	  amongst	  schoolchildren.	  
	  
Setting	   Strategy	  
Health	  education	   Policies,	  restrictions	  and	  
mandates	  
	  
Schools	   Developed	  and	  displayed	  




Workplaces	   Developed	  and	  displayed	  




Health	  care	  centres	   Developed	  and	  displayed	  




Local	  community	   Developed	  and	  displayed	  
posters	  about	  hazards	  of	  
tobacco	  	  
	  
Worked	  with	  the	  local	  
authorities	  to	  ban	  smoking	  
in	  public	  places	  
	  
Table	  3.3.	  Interventions	  to	  reduce	  tobacco	  use	  in	  Mexico	  
	  
	   	  
Schools	  organised	  competitions	  for	  students	  to	  design	  anti	  tobacco	  posters	  and	  the	  
winning	  designs	  were	  displayed	  in	  corridors	  and	  classrooms	  
	  




CIH	  collaborated	  with	  local	  authorities	  to	  produce	  and	  display	  anti	  tobacco	  posters	  in	  




Local	   markets	   and	   shopping	   centres	   displayed	   signs	   and	   posters	   discouraging	   the	  




The	  Mexico	  CIH	  team,	  including	  the	  InterAmerican	  Heart	  Foundation,	  worked	  with	  the	  local	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3.2.	  	  Physical	  activity	  
	  
Physical	   activity	   is	   the	   fourth	   leading	   cause	   of	   death	  worldwide	   and	   is	   becoming	   a	   global	  
public	   health	   priority	   [9].	   It	   has	   been	   calculated	   that	   between	   6-­‐10%	  of	   all	   deaths	   can	   be	  
attributed	   to	   physical	   inactivity	   [10],	   and	   that	   this	   is	   higher	   for	   certain	   NCDs	   such	   as	  
ischaemic	  heart	  disease,	  where	  30%	  of	  deaths	  are	  caused	  by	  lack	  of	  physical	  activity	  [11].	  	  A	  
large	  majority	  of	  the	  global	  population	  (69%)	  are	  failing	  to	  meet	  minimum	  recommendations	  
for	  physical	  activity	  [12],	  and	  there	  is	  evidence	  that	  physical	  activity	  rates	  are	  continuing	  to	  
decline,	  both	   in	  higher	   income	  countries	  [13]	  and	  in	  LMIC	  such	  as	  China,	  where	  rates	  have	  
fallen	  by	  45%	  since	  1991	  [14].	  
	  
Guidelines	   for	   the	   minimum	   amounts	   of	   physical	   activity	   required	   for	   health	   have	   been	  
published	   by	   various	   authorities	   including	   international	   guidelines	   by	   the	  WHO	   [15],	   and	  
other	  national	  bodies	  [16-­‐18].	  These	  guidelines	  are	  in	  broad	  agreement	  and	  are	  summarised	  
in	  Box	  3.2	  below.	  
	  
Box	  3.2.	  Consensus	  guidelines	  for	  physical	  activity	  for	  health	  
	  
1.	  	  	  Children	  (5-­‐17	  years)	  
	  
At	  least	  60	  minutes	  of	  moderate/vigorous	  intensity	  aerobic	  physical	  activity	  daily.	  
	  
2.	  	  	  Adults	  (18-­‐64	  years)	  
	  
At	  least	  150	  minutes	  of	  moderate	  intensity	  aerobic	  physical	  activity	  weekly	  or	  at	  least	  75	  
minutes	  of	  vigorous	  intensity	  aerobic	  physical	  activity	  weekly	  or	  an	  equivalent	  
combination	  of	  moderate/vigorous	  intensity	  activity.	  	  
	  
3.	  	  Older	  adults	  (>65	  years)	  
	  
At	  least	  150	  minutes	  of	  moderate	  intensity	  aerobic	  physical	  activity	  weekly	  or	  at	  least	  75	  
minutes	  of	  vigorous	  intensity	  aerobic	  physical	  activity	  weekly	  or	  an	  equivalent	  
combination	  of	  moderate/vigorous	  intensity	  activity.	  	  
Adults	  of	  this	  age	  group,	  with	  poor	  mobility,	  should	  perform	  physical	  activity	  to	  enhance	  
balance	  and	  prevent	  falls	  on	  3	  or	  more	  days	  per	  week.	  	  
Muscle-­‐strengthening	  activities	  should	  be	  done	  involving	  major	  muscle	  groups,	  on	  2	  or	  
more	  days	  a	  week.	  	  
When	  adults	  of	  this	  age	  group	  cannot	  do	  the	  recommended	  amounts	  of	  physical	  activity	  




The	  WHO	  draft	  action	  plan	  has	  recommended	  a	  10%	  relative	  reduction	  in	  the	  prevalence	  of	  
insufficient	  physical	  activity	  and	  has	  recommended	  policy	  options	  including:	  
	  
• Adopting	  and	  implementing	  national	  guidelines	  on	  physical	  activity	  for	  health	  
• Establishing	  a	  multi-­‐sectoral	  committee	  or	  similar	  body	  to	  provide	  strategic	  
leadership	  and	  coordination.	  
• Developing	  appropriate	  partnerships	  and	  engaging	  all	  stakeholders	  in	  actively	  and	  
implementing	  actions	  aimed	  at	  increasing	  physical	  activity	  across	  all	  ages.	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• Developing	  policy	  measures	  to	  promote	  physical	  activity	  through	  activities	  of	  daily	  
living,	  including	  through	  active	  transport,	  recreation,	  leisure	  and	  sport,	  for	  example:	  
− National	  and	  urban	  planning	  and	  transport	  policies	  to	  improve	  the	  
accessibility,	  acceptability	  and	  safety	  of	  infrastructure	  for	  walking	  and	  cycling	  
− Improved	  provision	  of	  quality	  physical	  education	  in	  educational	  settings,	  
including	  opportunities	  before,	  during	  and	  after	  the	  school	  day	  
− Initiatives	  to	  support	  and	  encourage	  physical	  activity	  for	  all	  ages	  
− Creation	  and	  preservation	  of	  built	  and	  natural	  environments	  which	  support	  
physical	  activity	  
− Promotion	  of	  community	  involvement	  to	  implement	  local	  actions	  	  
• Conducting	  public	  campaigns	  through	  mass	  media,	  social	  media	  and	  social	  marketing	  
initiatives	  to	  inform	  and	  motivate	  people	  about	  the	  benefits	  of	  physical	  activity.	  
• Encouraging	  the	  evaluation	  of	  actions	  aimed	  at	  increasing	  physical	  activity,	  to	  
contribute	  to	  the	  development	  of	  an	  evidence	  base	  of	  effective	  and	  cost-­‐effective	  
actions	  
	  
3.2.1.	  	  Population-­‐based	  strategies	  for	  increasing	  physical	  activity	  
	  
A	  summary	  of	  population-­‐based	  strategies	   for	   increasing	  physical	  activity	   is	  summarised	   in	  
Box	  3.3	  below	  
	  
Box	  3.3.	  Evidence-­‐based	  population	  strategies	  for	  increasing	  physical	  activities	  
	  
The	  following	  approaches	  have	  been	  identified	  as	  successful	  in	  increasing	  physical	  activity:	  
	  
Labeling	  and	  information	  
Point-­‐of-­‐decision	  prompts	  to	  encourage	  use	  of	  stairs.	  
	  
Economic	  incentives	  
Increased	  fuel	  taxes	  to	  increase	  active	  transport	  and	  commuting.	  
	  
Schools	  
Multicomponent	  interventions	  focused	  on	  improving	  both	  diet	  and	  physical	  activity,	  
including:	  
− specialised	  educational	  curricula	  	  
− trained	  teachers	  
− supportive	  school	  policies	  
− formal	  PE	  program	  
− parental/family	  component	  
− 	  
Workplaces	  
− Comprehensive	  worksite	  wellness	  programs	  with	  nutrition,	  physical	  activity,	  
and	  tobacco	  cessation/prevention	  components	  
− Structured	  worksite	  programs	  that	  encourage	  activity	  and	  also	  provide	  a	  set	  
time	  for	  physical	  activity	  during	  work	  hours	  
− Improving	  stairway	  access	  and	  appeal,	  potentially	  in	  combination	  with	  
‘skip-­‐stop’	  elevators	  that	  skip	  some	  floors	  
− Adding	  new	  or	  updating	  worksite	  fitness	  centers.	  
	  
	  Local	  environment	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− Improved	  accessibility	  of	  recreation	  and	  exercise	  spaces	  and	  facilities	  
− Improved	  land-­‐use	  design	  
− Improved	  sidewalk	  and	  street	  design	  to	  increase	  active	  commuting	  
− Improved	  traffic	  safety	  
− Improved	  neighborhood	  aesthetics	  
− Improved	  walkability,	  a	  composite	  indicator	  that	  incorporates	  aspects	  of	  
land-­‐use	  mix,	  street	  connectivity,	  pedestrian	  infrastructure,	  aesthetics,	  
traffic	  safety,	  and/or	  crime	  safety.	  
	  
Source:	  Mozaffarian	  et	  al,	  Circulation	  2012;126:1514-­‐63	  
	  
	  
3.2.2.	  Strategies	  for	  increasing	  physical	  activity	  in	  CIH	  
	  
The	   interventions	  used	   for	   increasing	  physical	   activity	   in	   CIH	  were	  drawn	   from	  a	  menu	  of	  
evidence-­‐based	   interventions	   drawn	   up	   by	   an	   international	   advisory	   board.	   Each	   site	  
selected	   culturally	   sensitive	   interventions	   and	   these	   were	   shaped	   both	   by	   the	   local	  
environment	   and	   population	   under	   study.	   The	   emphasis	   for	   changes	   in	   physical	   activity	  




Setting	   Strategy	  
Health	  education	   Structural	  change	  
	  
Schools	   	   Encouraged	  
implementation	  of	  formal	  
PE	  lessons	  within	  the	  
curriculum	  
Workplaces	   Developed	  and	  displayed	  
posters	  about	  health	  
benefits	  of	  physical	  
activity	  
	  
Displayed	  POD	  prompts	  by	  






Health	  care	  centres	   Developed	  and	  displayed	  
posters	  about	  health	  
benefits	  of	  physical	  
activity	  
	  
Displayed	  POD	  prompts	  by	  
lifts	  and	  stairwells	  
Organised	  work-­‐break	  
exercises	  and	  sports	  
interest	  groups	  
	  
Local	  community	   Developed	  and	  displayed	  
posters	  about	  health	  




public	  bicycle	  service	  
Facilitated	  development	  of	  
fitness	  path	  along	  the	  
canal	  
Introduced	  walking	  
circuits	  with	  marker	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Setting	   Strategy	  
Health	  education	   Structural	  change	  
	  
	   	   stones	  in	  parks	  
Introduced	  outdoor	  gyms	  
in	  parks	  and	  recreational	  
areas	  
	  





During	  the	  course	  of	  the	  study,	  CIH	  staff	  collaborated	  with	  the	  city	  council	  to	  introduce	  a	  




	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  A	  walking	  trail	  was	  constructed	  along	  the	  renovated	  canal	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  37	  -­‐	  
	   	  
	  
	  
Walking	  trails	  with	  stone	  markers	  indicating	  distance	  were	  placed	  along	  the	  renovated	  canal	  
and	  in	  public	  parks	  
	  
	  
	   	  
	  
	  
Outdoor	  gyms	  were	  introduced	  in	  local	  streets	  and	  parks	  
	  
	   	  
	  
	  
Point	  of	  decision	  prompts	  were	  placed	  by	  stairways	  and	  lifts	  
	  









Posters	  encouraging	  physical	  activity	  in	  
children	  were	  placed	  in	  schools	  
	  
	  
3.2.4.	  Strategies	  for	  increasing	  physical	  activity	  in	  India	  
	  




Schools	   Developed	  and	  displayed	  
posters	  about	  health	  





Provided	  bicycles	  and	  
training	  to	  girls	  
Workplaces	   Developed	  and	  displayed	  
posters	  about	  health	  
benefits	  of	  physical	  
activity	  
Displayed	  POD	  prompts	  by	  
lifts	  and	  stairwells	  
Organised	  aerobic	  yoga	  
sessions	  for	  workers	  
Health	  care	  centres	   Developed	  and	  displayed	  
posters	  about	  health	  
benefits	  of	  physical	  
activity	  
	  
Displayed	  POD	  prompts	  by	  
lifts	  and	  stairwells	  
	  
Local	  community	   Developed	  and	  displayed	  
posters	  about	  health	  
benefits	  of	  physical	  
activity	  
	  
Displayed	  POD	  prompts	  by	  
lifts	  and	  stairwells	  
Distributed	  sports	  
equipment	  to	  local	  clubs	  
and	  societies	  
	  
Table	  3.5.	  Interventions	  designed	  to	  increase	  physical	  activity	  in	  India	  	  	  
	  
	  -­‐	  39	  -­‐	  
	  
	  
Bicycles	  and	  cycling	  training	  were	  provided	  to	  schoolgirls	  
	  
	   	  
	  





Yoga	  classes	  for	  staff,	  with	  embedded	  cardiovascular	  components,	  were	  introduced	  in	  
workplaces	  
	  -­‐	  40	  -­‐	  
	  
	   	  
	  
Point	  of	  decision	  prompts	  to	  encourage	  stair	  use	  were	  placed	  throughout	  the	  community	  
	  
	  
3.2.5.	  Strategies	  for	  increasing	  physical	  activity	  in	  Mexico	  
	  




Schools	   	   Introduce	  physical	  activity	  
lessons	  during	  school	  day	  
	  
Workplaces	   	   Created	  marked	  walking	  
paths	  around	  worksites	  
	  
Health	  care	  centres	   	   Created	  marked	  walking	  
paths	  around	  worksites	  
	  
Local	  community	   	   Partnered	  with	  National	  	  
Sports	  Commission	  
(CONADE)	  to	  provide	  
fitness	  classes	  in	  the	  
community	  
Constructed	  outdoor	  gyms	  
in	  parks	  and	  recreation	  
areas	  
	  
Table	  3.6.	  Interventions	  designed	  to	  increase	  physical	  activity	  in	  Mexico	  	  	  
	  
	  -­‐	  41	  -­‐	  
	   	  
	  
















	  -­‐	  42	  -­‐	  
	  
	  
Free	  Zumba	  classes	  were	  held	  in	  local	  communities	  
	  
3.3.	  Dietary	  intake	  
	  
The	   relationship	   between	   diet	   and	   health	   is	   well-­‐established,	   as	   is	   the	   role	   of	   diet	   in	   the	  
development	  of	  NCD	  [11,19,20].	  In	  the	  US	  for	  example,	  it	  has	  been	  calculated	  that	  one	  third	  
of	  premature	  deaths	  are	  attributable	   to	  unhealthy	  diets	   [21],	  and	  there	   is	  strong	  evidence	  
for	   the	  components	  of	  a	  healthy	  diet	   for	  disease	  prevention	   [22].	  Many	  dietary	  guidelines	  
are	  formulated	   in	  terms	  of	  nutrient	   intakes,	   including	  those	  from	  the	  WHO	  [19],	  but	  some	  
countries	  have	   formulated	   food-­‐based	  dietary	   guidelines	   for	  health,	   including	   the	  US	   [23],	  
Europe	   [24-­‐26],	   Asia	   [27-­‐30],	   South	  Africa	   [31],	   Australia	   [32]	   and	   some	   countries	   in	   Latin	  
America	   and	   the	  Middle	   East	   [33].	   Although	   there	   are	   some	   cultural	   differences	   in	   food-­‐
based	  recommendations,	  the	  main	  messages	  are	  common	  to	  all	  and	  are	  summarised	  in	  Box	  
3.4	  below.	  
	  
Box	  3.4.	  Main	  components	  of	  dietary	  guidelines:	  
	  
• Eat	  a	  variety	  of	  foods	  
• Balance	  food	  eaten	  with	  physical	  activity	  
• Maintain	  or	  lose	  weight	  if	  overweight	  
• Choose	  a	  diet	  with	  plenty	  of	  grain	  products,	  vegetables	  and	  fruits	  
• Choose	  a	  diet	  low	  in	  fat,	  saturated	  fat	  and	  cholesterol	  
• Choose	  a	  diet	  moderate	  in	  sugars	  
• Choose	  a	  diet	  moderate	  in	  salt	  and	  sodium	  
• Alcoholic	  beverages,	  if	  consumed,	  should	  be	  drunk	  in	  moderation	  
	  
	  
The	  WHO	  Action	  Plan	  [7]	  has	  identified	  the	  following	  recommendations	  in	  order	  to	  improve	  
dietary	  intake	  and	  reduce	  the	  risk	  of	  NCD:	  
	  
• A	  30%	  relative	  reduction	  in	  mean	  population	  intake	  of	  salt/sodium	  
• A	  halt	  in	  the	  rise	  in	  diabetes	  and	  obesity	  
• A	  25%	  relative	  reduction	  in	  the	  prevalence	  of	  raised	  blood	  pressure	  or	  containment	  
of	  the	  prevalence	  of	  raised	  blood	  pressure	  according	  to	  national	  circumstances	  
	  -­‐	  43	  -­‐	  
	  
The	  policy	  options	  that	  are	  recommended	  include:	  
	  
• Promoting	  and	  supporting	  exclusive	  breastfeeding	  for	  the	  first	  six	  months	  of	  life,	  
continued	  breastfeeding	  until	  two	  years	  old	  and	  beyond,	  with	  adequate	  and	  timely	  
complementary	  feeding	  
• Implementing	  WHO’s	  set	  of	  recommendations	  on	  the	  marketing	  of	  foods	  and	  non-­‐
alcoholic	  beverages	  to	  children,	  including	  mechanisms	  for	  monitoring	  
• Developing	  guidelines,	  recommendations	  or	  policy	  measures	  that	  engage	  different	  
relevant	  sectors,	  such	  as	  food	  producers	  and	  processors	  and	  other	  relevant	  
commercial	  operators,	  to:	  
− Reduce	  the	  level	  of	  salt/sodium	  in	  pre-­‐packaged	  or	  prepared	  food.	  For	  	  	  	  	  
example,	  by	  negotiating	  benchmarks	  for	  salt	  content	  by	  food	  category	  
− Increase	  consumption	  of	  fruit	  and	  vegetables	  
− Virtually	  eliminate	  trans-­‐fatty	  acids	  in	  the	  food	  supply	  and	  replace	  them	  with	  
unsaturated	  fatty	  acids.	  For	  example,	  through	  regulatory	  approaches	  
restricting	  the	  use	  of	  fat,	  oil,	  shortening	  or	  other	  ingredients	  used	  in	  food	  
preparation	  containing	  industrially	  produced	  trans	  fatty	  acids	  (or	  partially	  
hydrogenated	  vegetable	  oils);	  regulations	  limiting	  the	  sales	  of	  food	  products	  
containing	  trans	  fatty	  acids	  in	  restaurants	  and	  food-­‐vending	  establishments;	  
and	  voluntary	  approaches,	  based	  on	  negotiations	  with	  food	  manufacturers.	  
− Reduce	  saturated	  fatty	  acids	  in	  food	  and	  replace	  them	  with	  unsaturated	  fatty	  
acids.	  For	  example,	  by	  providing	  incentives	  to	  the	  food	  distribution	  
	  
3.3.1.	  	  Population-­‐based	  strategies	  for	  improving	  dietary	  intake	  
	  
Population-­‐based	  strategies	  for	  improving	  dietary	  intake	  are	  summarised	  in	  Box	  3.5	  below	  
	  
Box	  3.5.	  Evidence-­‐based	  population	  strategies	  for	  improving	  dietary	  intake	  
	  
The	  following	  approaches	  have	  been	  identified	  as	  successful	  in	  improving	  dietary	  intake:	  
	  
Media	  and	  education	  
− Sustained	  media	  and	  educational	  campaigns	  focused	  on	  increasing	  consumption	  of	  
healthy	  food	  or	  reducing	  consumption	  of	  less	  healthy	  foods	  and	  beverages,	  either	  
as	  stand-­‐alone	  campaigns	  or	  as	  multicomponent	  strategies	  
− On-­‐site	  food	  store	  educational	  programmes	  promoting	  healthy	  foods	  
	  
Labelling	  and	  information	  
Mandated	  nutrition	  facts	  panels	  or	  front-­‐of-­‐pack	  labels/icons	  
	  
Economic	  incentives	  
− Subsidies	  to	  lower	  prices	  of	  more	  healthy	  foods	  and	  beverages	  
− Tax	  strategies	  to	  increase	  prices	  of	  less	  healthy	  foods	  and	  beverages	  
− Changes	  in	  agricultural	  subsidies	  and	  other	  related	  policies	  to	  create	  an	  
infrastructure	  that	  facilitates	  production,	  transportation,	  and	  marketing	  of	  
healthier	  foods	  
Schools	  
− Multicomponent	  interventions	  focused	  on	  improving	  both	  diet	  and	  physical	  
activity,	  including	  specialized	  educational	  curricula,	  trained	  teachers,	  supportive	  
	  -­‐	  44	  -­‐	  
school	  policies,	  a	  formal	  PE	  program,	  healthy	  food	  and	  beverage	  options,	  and	  a	  
parental/family	  component	  
− School	  garden	  programs	  




− Comprehensive	  worksite	  wellness	  programs	  with	  nutrition	  and	  physical	  activity	  
components	  
− Increased	  availability	  of	  healthier	  food	  and	  beverage	  options	  and/or	  strong	  
nutrition	  standards	  for	  foods	  and	  beverages	  
− Point	  of	  decision	  prompts	  to	  promote	  healthier	  choices	  
	  
Local	  environment	  
Increased	  availability	  of	  supermarkets	  near	  homes	  
	  
Restrictions	  and	  mandates	  
− Restrictions	  on	  television	  advertisements	  for	  less	  healthy	  foods	  or	  beverages	  
advertised	  to	  children	  
− Restrictions	  on	  advertising	  and	  marketing	  of	  less	  healthy	  foods	  and	  beverages	  near	  
schools	  and	  public	  places	  frequented	  by	  children	  
− General	  nutrition	  standards	  for	  foods	  and	  beverages	  marketed	  and	  advertised	  to	  
children	  in	  any	  fashion,	  including	  on-­‐package	  promotion	  
− Regulatory	  policies	  to	  reduce	  specific	  nutrients	  in	  foods	  
	  
Source:	  Mozaffarian	  et	  al,	  Circulation	  2012;126:1514-­‐63	  
	  
	  
3.3.2.	  Strategies	  for	  improving	  dietary	  intake	  in	  CIH	  
	  
The	   interventions	   used	   for	   improving	   dietary	   intake	   in	   CIH	   were	   drawn	   from	   a	   menu	   of	  
evidence-­‐based	   interventions	   drawn	   up	   by	   an	   international	   advisory	   board.	   Each	   site	  
selected	   culturally	   sensitive	   interventions	   and	   these	   were	   shaped	   both	   by	   the	   local	  
environment	  and	  population	  under	  study.	  	  
	  
3.3.3.	  Strategies	  for	  improving	  dietary	  intake	  in	  China	  
	  
Setting	   Strategy	  
Health	  education	   Structural	  change	  
Schools	   Organised	  student	  
competitions	  to	  design	  





Introduced	  healthy	  school	  
canteens	  and	  improved	  
available	  food	  choices	  
Workplaces	   Developed	  and	  displayed	  




options	  to	  canteen	  
	  -­‐	  45	  -­‐	  
Setting	   Strategy	  
Health	  education	   Structural	  change	  
	  
	   eating	   Displayed	  POD	  prompts	  in	  
canteens	  and	  restaurants	  
Health	  care	  centres	   Developed	  and	  displayed	  




Local	  community	   Developed	  and	  displayed	  
posters	  about	  healthy	  
eating	  
Distributed	  oil	  pots	  and	  
salt	  spoons	  
	  
Offered	  education	  about	  
healthy	  cooking	  and	  diet	  
to	  local	  catering	  industry	  
Conducted	  a	  pilot	  of	  4	  
restaurants	  where	  chefs	  
were	  trained	  on	  healthy	  
cooking	  and	  menus	  
Created	  and	  tested	  ‘health	  
prescriptions’	  provided	  to	  
screened	  individuals	  with	  
tips	  for	  healthy	  living	  
	  
	  




Health	  centre	  staff	  were	  trained	  in	  healthy	  eating	  and	  given	  desk	  manuals	  to	  use	  in	  
health	  education	  





Posters	  designed	  to	  increase	  fruit	  and	  







All	  adults	  in	  the	  intervention	  area	  were	  
given	  salt	  spoons	  and	  oil	  pots	  with	  





Posters	  explaining	  healthy	  cooking	  practices	  and	  recommending	  green	  tea	  or	  water	  
rather	  than	  sugar-­‐sweetened	  drinks	  were	  displayed	  in	  workplace	  kitchens	  and	  
canteens	  
	  





Healthy	  eating	  messages	  were	  laminated	  
onto	  tables	  in	  school	  and	  workplace	  
canteens	  
	  
3.3.4.	  	  Strategies	  for	  improving	  dietary	  intake	  in	  India	  
	  
Setting	   Strategy	  
Health	  education	   Structural	  change	  
	  
Schools	   Developed	  and	  displayed	  




seeds	  and	  fertilizer	  and	  
provided	  training	  on	  
vegetable	  cultivation	  
	  
Workplaces	   Developed	  and	  displayed	  




seeds	  and	  fertilizer	  and	  
provided	  training	  on	  
vegetable	  cultivation	  
Displayed	  POD	  prompts	  in	  
canteens	  and	  restaurants	  
Health	  care	  centres	   Developed	  and	  displayed	  
posters	  about	  healthy	  
eating	  
Provided	  healthy	  cooking	  
classes	  
Distributed	  vegetable	  
seeds	  and	  fertilizer	  and	  
provided	  training	  on	  
vegetable	  cultivation	  




Local	  community	   Developed	  and	  displayed	  




seeds	  and	  fertilizer	  and	  
provided	  training	  on	  
vegetable	  cultivation	  
	  
Table	  3.8.	  Interventions	  designed	  to	  improve	  dietary	  intake	  in	  India	  	  
	  -­‐	  48	  -­‐	  
	   	  
	  
Posters	  about	  the	  dangers	  of	  obesity	  and	  promoting	  increased	  fruit	  and	  vegetable	  
intake	  were	  displayed	  throughout	  the	  local	  community	  in	  schools,	  workplaces	  and	  
health	  centres	  
	  
	   	  
	  
POD	  prompts	  encouraging	  healthier	  choices	  were	  placed	  above	  food	  counters	  in	  









Healthy	  vegetarian	  lunches	  were	  
introduced	  in	  workplace	  and	  hospital	  
canteens	  
	  -­‐	  49	  -­‐	  
	  
	  
Healthy	  lunches	  were	  provided	  for	  local	  hotel	  workers	  in	  the	  workplace,	  and	  posters	  




In	  collaboration	  with	  the	  local	  agricultural	  college,	  vegetables	  seeds	  and	  fertilizers	  
were	  provided	  to	  the	  local	  community	  and	  training	  in	  garden	  cultivation	  was	  offered	  
	  
	  
	  -­‐	  50	  -­‐	  
	  
	  
Healthy	  cooking	  demonstrations	  were	  held	  in	  workplaces	  and	  health	  centres	  
	  
	  
3.3.5.	  	  Strategies	  for	  improving	  dietary	  intake	  in	  Mexico	  
	  




Schools	   Organised	  student	  
competitions	  to	  design	  
posters	  promoting	  healthy	  
eating	  
Offered	  healthy	  eating	  
classes	  to	  children	  
	  
Collaborated	  with	  local	  
schools	  to	  introduce	  
healthy	  menus	  
Workplaces	   Collaborated	  with	  the	  
local	  cookery	  school	  to	  




Health	  care	  centres	   Held	  workshops	  
promoting	  healthy	  eating	  
	  
	  
Local	  community	   Organised	  nutrition	  




Table	  3.9.	  Interventions	  designed	  to	  improve	  dietary	  intake	  in	  Mexico	  	  	  
	  
	  -­‐	  51	  -­‐	  
	  
	  	  
Dietary	  education	  promoting	  healthy	  diets	  was	  offered	  to	  school	  children	  
	  
	   	  
	  
Schools	  organised	  competitions	  to	  design	  healthy	  eating	  posters,	  and	  the	  winners	  
were	  displayed	  around	  the	  school	  
	  
	   	  
	  




	  -­‐	  52	  -­‐	  
	  
	  
Trainee	  chefs	  at	  the	  local	  cookery	  school	  were	  trained	  in	  healthy	  cooking	  practices	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4.1.	  	  Introduction	  
	  
Community	   engagement	   is	   fundamental	   to	   the	   success	   of	   population	   approaches	   to	   NCD	  
prevention,	  and	  has	  been	  an	  essential	  part	  of	  many	  programs	  which	  have	  targeted	  the	  risk	  
factors	   of	   NCD,	   including	   reducing	   obesity,	   cancer,	   cardiovascular	   disease	   and	   smoking	  
cessation	   [1].	   Community	   engagement	   has	   been	   defined	   as	   ‘the	   process	   of	   working	  
collaboratively	  with	  and	  through	  groups	  of	  people	  affiliated	  by	  geographic	  proximity,	  special	  
interest,	  or	  similar	  situations	  to	  address	  issues	  affecting	  the	  well-­‐being	  of	  those	  people’	  [2],	  
and	  aims	  to	  improve	  overall	  health	  outcomes	  by	  developing	  lasting	  collaborations.	  	  	  
	  
It	  is	  now	  recognised	  that	  lifestyle,	  health	  behaviours	  and,	  specifically	  NCD,	  are	  largely	  shaped	  
by	  social	  and	  physical	  environments,	  and	  that	  health	  issues	  at	  the	  population	  level	  are	  best	  
addressed	   by	   engaging	   community	   stakeholders	   [2].	   There	   are	   four	   main	   elements	   for	  
developing	  community	  engagement	  and	  coalitions	  to	  improve	  health	  and	  they	  include:	  
	  
• Knowledge	  of	  the	  community,	  its	  constituents	  and	  capabilities	  
• Establishment	  of	  positions	  and	  strategies	  that	  guide	  interactions	  
• Building	  and	  sustaining	  formal	  and	  informal	  networks	  to	  maintain	  relationships,	  
communicate	  messages	  and	  leverage	  resources	  
• Mobilisation	  of	  communities	  for	  decision-­‐making	  and	  social	  action	  [3].	  
	  
4.2.	  	  Community	  engagement	  in	  CIH	  
	  
4.2.1.	  	  Gaining	  knowledge	  of	  the	  community	  
	  
In	  CIH,	  knowledge	  about	  the	  community	  was	  gained	   in	  a	  variety	  of	  ways.	  Firstly,	  academic	  
institutions	  with	  local	  knowledge	  and	  expertise	  were	  recruited.	  In	  China,	  CIH	  partnered	  with	  
Professor	   Liming	   Li	   and	   Dr	   Jun	   Lv	   at	   the	   School	   of	   Public	   Health	   at	   the	   Peking	   University	  
Health	   Science	   Center	   in	   Beijing,	   in	   India	   with	   Professor	   KR	   Thankappan	   at	   the	   Achutha	  
Menon	  Centre	  for	  Health	  Science	  Studies,	  Sree	  Chitra	  Tirunal	  Institute	  for	  Medical	  Sciences	  
and	  Technology	  in	  Trivandrum,	  Kerala.	  In	  Mexico	  City	  a	  partnership	  was	  formed	  between	  a	  
local	   cardiologist	   and	   anthropologist,	   Dr	   Jorge	   Ramírez	   Hernández	   from	   the	   National	  
Autonomous	   University	   of	   Mexico,	   with	   support	   from	   Dr	   Beatriz	   Champagne	   from	   the	  
InterAmerican	  Heart	  Foundation.	  Professors	  Liming	  Li	  and	  KR	  Thankappan	  and	  Dr	  Hernández	  
acted	  as	  Prinicpal	   Investigators	  (PI)	  for	  their	   local	  site	  and	  were	  responsible	  for	  community	  
engagement.	  
	  
Secondly,	  knowledge	  about	  the	  local	  community	  was	  collected	  by	  means	  of	  policy	  reviews.	  	  
In	   each	   site,	   the	   PIs	   collected	   data	   about	   national	   and	   local	   policies	   and	   practices	   that	  
supported	   or	   discouraged	   healthy	   behaviours,	   leading	   to	   risk	   reduction	   of	   NCD	   in	   the	  
community.	   In	  particular,	  policies	  that	  played	  a	  role	   in	   food	  and	  drink	  consumption,	  types,	  
frequency	  and	  amount	  of	  physical	  activity	  and	  tobacco	  use	  were	  examined.	  Policy	   reviews	  
were	   supplemented	   with	   interview	   with	   key	   informants	   and	   surveys	   including	   local	  
policymakers,	  advocacy	  groups,	  NGOs	  and	  industry	  in	  order	  to	  create	  a	  fuller	  picture.	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CIH	  Case	  study	  4.1.	  
	  
Nutritional	  labeling	  in	  China	  
	  
Economic	  and	  social	  development	  in	  China	  has	  led	  to	  a	  rapid	  rise	  in	  both	  production	  and	  
consumption	  of	  energy-­‐dense	  processed	  food.	  Nutritional	  labeling	  has	  been	  identified	  by	  
the	  WHO	  as	  an	  important	  factor	  facilitating	  in	  choice	  of	  healthier	  foodstuffs,	  but	  China	  had	  
no	  mandatory	  regulations	  before	  2008.	  However,	  in	  May	  2008,	  regulation	  of	  food	  labeling	  
was	   introduced	   by	   the	   Ministry	   of	   Health.	   The	   policy	   stated	   that	   nutritional	   content,	  
presented	  in	  tabular	  form,	  should	  be	  included	  in	  a	  panel	  on	  all	  packaged	  food,	  and	  that	  no	  
unfounded	  nutritional	  benefit	  could	  be	  claimed	  for	  any	  foodstuff.	  In	  2010,	  as	  part	  of	  CIH,	  a	  
policy	  review	  a	  study	  investigating	  compliance	  with	  the	  regulations	  was	  undertaken.	  
	  
In	  2008,	  35%	  of	  packaged	  foods	  included	  nutritional	   information	  in	  a	  panel,	  and	  this	  had	  
only	  increased	  to	  36%	  by	  2010.	  Nutritional	  claims	  (many	  of	  them	  bogus)	  had	  reduced	  from	  
13%	  in	  2008	  to	  8%	  in	  2010,	  suggesting	  that	  the	  regulation	  had	  some	  effect	  in	  this	  area.	  The	  
results	   of	   this	   study	   were	   fed	   back	   to	   the	   Chinese	   government	   with	   the	   hope	   that	  
enforcement	  will	  be	  introduced	  to	  improve	  customer	  choice	  and	  overall	  health.	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CIH	  Case	  Study	  4.2.	  
	  
Tobacco	  policies	  in	  schools	  in	  Kerala	  
	  
Although	   India	   has	   signed	   up	   to,	   and	   ratified,	   the	  WHO	   FCTC,	   issues	  with	   enforcement	  
remain.	  Policy	   reviews	  undertaken	   in	  CIH	   showed	   that	   there	  was	   some	   ignorance	  about	  
local	   regulation	   for	   use	   of	   tobacco	   products	   by	   schoolchildren	   and	   the	   sale	   of	   tobacco	  
products	   to	  schoolchildren.	  For	  example,	   regulations	  state	   that	   tobacco	  products	  cannot	  
be	  used	  on	  school	  premises	  and	  the	  sale	  of	  products	  is	  prohibited	  within	  a	  500m	  radius	  of	  
schools.	  	  
	  
Each	  school	  in	  the	  intervention	  area	  received	  certificates	  endorsing	  the	  policy	  of	  tobacco-­‐
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CIH	  Case	  study	  4.3.	  
	  
A	  scan	  of	  the	  school	  environment	  in	  Mexico	  City	  
	  
In	   Mexico,	   schools	   are	   over-­‐subscribed	   and	   operate	   a	   split	   day	   with	   half	   the	   eligible	  
children	  arriving	  in	  the	  morning	  and	  leaving	  at	  lunchtime,	  and	  the	  remaining	  half	  coming	  
for	   the	  afternoon	  session.	  Local	  street	  vendors	  take	  advantage	  of	   this	  and	  arrive	  around	  
schools	   during	   the	   change	   over	   period	   to	   sell	   their	  wares	   –	   usually	   high	   fat,	   high	   sugar	  
snacks	   and	  drinks.	  During	   the	  period	  of	  CIH,	   local	   teams	  worked	  with	   the	  authorities	   to	  
introduce	   healthy	   school	   lunches	   for	   the	   children	   as	   an	   alternative	   to	   buying	   from	   the	  





A	  street	  vendor	  arrives	  to	  sell	  ice	  cream	  
to	  children	  as	  they	  leave	  school	  
	  
	  
Environmental	  scans	  of	  the	  physical	  environment	  were	  also	  conducted	  in	  order	  to	  measure	  
exposure	   to	   environmental	   mediators	   of	   healthy	   and	   unhealthy	   behaviours.	   These	   scans,	  
known	  as	  the	  Community	  Health	  Environmental	  Scan	  Survey	  (CHESS),	  were	  conducted	  using	  
GPS	   technology	  and	  were	  designed	   to	   systematically	  map	  and	  assess	   the	  environments	   in	  
which	   people	   live,	  work,	   shop	   and	   play	   [5].	   The	  main	   objective	   of	   CHESS	  was	   to	   improve	  
understanding	  about	  the	  effect	  of	  the	  environment	  in	  impeding	  or	  promoting	  healthy	  eating,	  
physical	   activity	   and	   tobacco	   use.	   	   The	   information	   gathered	   was	   also	   used	   to	   guide	  
intervention	   planning.	   For	   example,	   street	   vendors	   selling	   unhealthy	   food	   and	   drink	  
congregate	  outside	  Mexican	  schools	  as	  the	  children	  are	  arriving	  and	  leaving	  at	  the	  end	  of	  the	  
day,	  and	  this	  knowledge	  was	  used	  to	  attempt	  to	  influence	  the	  type	  of	  food	  on	  offer.	  	  
	  
4.2.2.	  	  Establishing	  positions	  and	  strategies	  to	  guide	  interactions	  
	  
The	   international	   CIH	   management	   board	   collaborated	   with	   the	   local	   teams	   to	   develop	  
positions	   and	   strategies	   to	   allow	   CIH	   to	   effectively	   plan	   its	   role	   in	   the	   community	  
engagement	  process.	  Critically,	   the	   teams	   in	  each	  of	   the	  sites	  defined	   their	   intentions	  and	  
their	  ability	  to	  adjust	  and	  align	  their	  position	  to	  differing	  viewpoints	  and	  priorities	   likely	  to	  
exist	  within	  the	  community.	  These	  internal	  reviews	  examined	  whether	  the	  team	  was	  willing	  
to	   adjust	   its	   priorities	   in	   response	   to	   the	   concerns	   of	   the	   community	   by	   taking	   an	   open	  
Healthy	  school	  lunches	  were	  introduced	  
as	  an	  alternative	  to	  buying	  from	  vendors	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position	   or	   whether	   it	   would	   follow	   following	   its	   own	   internal	   priorities	   and	   adopting	   a	  
closed	   position.	   In	   most	   cases	   in	   CIH,	   an	   open	   position	   was	   adopted	   and	   this	   drove	   the	  
engagement	  strategy.	  
	  
A	   degree	   of	   external	   planning	   and	   review	   was	   also	   necessary	   to	   determine	   whether	   the	  
intervention	   communities	   were	   capable	   of	   participating	   and	   whether	   they	   were	   ready	   to	  
take	   action.	   In	   order	   to	   facilitate	   this,	   the	   PIs	   in	   each	   site	   held	   community	  meetings	   and	  
invited	   interested	  and	   influential	   stakeholders	  with	   the	  aim	  of	   identifying	  and	  establishing	  
positions	  and	  strategies	  to	  facilitate	  social	  mobilisation	  and	  decision-­‐making.	  These	  meetings	  
were	  critical	  to	  identify	  capacity	  within	  the	  community	  and	  any	  barriers	  to	  change.	  	  In	  cases	  
where	   the	   local	   community	   lacked	   capacity,	   the	   teams	   concentrated	   on	   facilitating	   the	  
development	   of	   its	   capacity	   and	   in	   cases	   where	   communities	   had	   capacity	   but	   were	   not	  
ready	  to	  act,	  the	  CIH	  team	  concentrated	  developing	  strategies	  to	  help	  the	  community	  better	  
understand	  the	  issues	  and	  create	  opportunities	  for	  it	  to	  act.	  	  
	  
	  
CIH	  Case	  study	  4.4.	  
	  






In	   Mexico	   where	   the	   intake	   of	   sugar	   sweetened	   beverages	  
(SSB)	   is	  high	   [6],	   the	  CIH	  team	   identified	  that	  children	  would	  
benefit	   from	   reducing	   intake	   of	   SSB	   and	   decided	   to	  
collaborate	  with	  schools	  to	  introduce	  a	  ban.	  However,	  it	  soon	  
became	  apparent	  that	  these	  drinks	  were	  popular	  as	  they	  were	  
pre-­‐packaged	   and	   sterile,	   and	   that	   many	   schools	   could	   not	  
guarantee	   a	   safe	   supply	   of	   drinking	   water.	   As	   a	   result,	   the	  
priorities	   of	   CIH	   changed	   to	   concentrate	   on	   aligning	   with	  
those	   of	   the	   school	   authorities	   to	   supply	   safe	   water	   and	  






The	   local	   CIH	   teams	   sought	   to	   establish	   positions	   through	   both	   internal	   and	   external	  
planning,	   and	   considered	   the	   multiple	   variables	   that	   influence	   health,	   including	   social,	  
cultural,	   epidemiologic,	   behavioral,	   environmental,	   political	   and	   other	   factors.	   The	   CIH	  
teams	  developed	  their	  positions	  through	  robust	  analyses	  and	  made	  a	  series	  of	  presentations	  
to	  multiple	   stakeholders	   in	   order	   to	   present	   their	   views	  on	   the	  health	   issue,	   the	   range	  of	  
possible	  solutions	  to	  that	  issue,	  and	  the	  rationale	  for	  engaging	  in	  collaborative	  action.	  These	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CIH	  Case	  study	  4.5.	  
	  
Presenting	  the	  case	  for	  a	  public	  bicycle	  service	  in	  Hangzhou	  
	  
Cycling	   in	   urban	   environments	   leads	   to	   significant	   health	   benefits	   and	  many	   cities	   have	  
now	  adopted	  a	  public	   bicycle	   service	   [7].	  Although	   the	   local	   CIH	   team	   in	  Hangzhou	  was	  
keen	  to	  introduce	  a	  public	  bicycle	  service	  in	  order	  to	  increase	  physical	  activity,	  they	  lacked	  
the	   resources	   to	   introduce	   the	   scheme	   themselves.	   A	   series	   of	   meetings	   with	   and	  
presentations	   to	   the	   city	   council	   were	   held,	   and	   each	   stakeholder’s	   priorities	   were	  
explored.	  The	  council’s	  priorities	  were	  to	  decrease	  traffic	  pollution	  and	  traffic	  congestion	  
and	  to	  promote	  Hangzhou	  as	  an	  attractive	  city	  to	  Western	  tourists.	  Although	  health	  was	  
not	  at	  the	  top	  of	  the	  agenda	  for	  the	  council,	  they	  were	  convinced	  by	  the	  arguments	  of	  the	  






The	  public	  bicycles	  are	  available	  for	  use	  
by	  all	  residents	  of	  Hangzhou	  
	  
	  
The	  bicycles	  are	  widely	  used	  by	  tourists	  
	  
4.2.3.	  Building	  and	  sustaining	  formal	  and	  informal	  relationships	  
	  
The	  key	  to	  community	  engagement	  in	  CIH	  was	  to	  develop	  networks	  of	  collaborators	  within	  
the	   intervention	   community	   in	   order	   to	   maintain	   relationships	   and	   build	   communication	  
channels	   and	   exchange	   systems	   that	   promoted	   linkages,	   alliances,	   and	   opportunities	   to	  
leverage	   resources	   among	   constituent	   groups	   [8].	   Effective	   community	   engagement	  
networks	   should	   have	   active	   communication	   channels,	   fluid	   exchange	   of	   resources,	   and	  
energetic	  coordination	  of	  collaborative	  activities	  among	  network	  partners	  [9],	  and	  in	  CIH	  this	  
was	  achieved	  by	  the	  identification	  and	  targeting	  of	  key	  stakeholders	  within	  each	  community.	  
In	  addition,	  each	   team	  formed	  affiliations	  and	  coalitions	  with	   local	  groups	  and	  maintained	  
communication	   throughout	   the	   study.	  A	   list	  of	  all	  potential	   community	   coalition	  members	  
was	   compiled	   in	   each	   site	   and	   all	   were	   stakeholders	   invited	   to	   series	   of	   meetings	   and	  
presentations	  and	  then	  asked	  to	  formally	  commit	  to	  the	  CIH	  programme.	  See	  Box	  4.1	  below	  
for	  recommended	  members	  in	  the	  coalition.	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• NCD	  experts	  
• Community	  health	  workers	  
• Experts	  who	  have	  worked	  on	  other	  community-­‐wide	  efforts	  
• Physical	   fitness	   or	   physical	   activity	   companies	   e.g.	   bike	   companies,	   gyms	   with	  
memberships,	  sports	  clubs,	  walking	  groups	  
• Physical	   environment	   representatives	   e.g.	   water,	   electricity,	   infrastructure,	  
community	  planning	  
• Marketing/commercial	   representatives	   e.g.	   vendors,	   markets,	   grocery	   chains,	  
cigarette	  sellers	  
• Food	  production	  and	  distribution,	  including	  agriculture	  and	  farmers	  
• Transportation	  industry	  
• Other	  industries	  
• Youth	  groups	  
	  
Key	  opinion	  leaders:	  
	  
• Community	  leaders	  identified	  by	  politicians	  
• Community	  leaders	  identified	  by	  community	  members	  




• Local	  policymakers	  
• Regional	  policymakers	  
• National/federal	  policy	  makers	  (or	  liaison	  with	  their	  offices)	  
	  
Unofficial	  community	  leaders:	  
	  
• Parents	  
• Midwives	  or	  birth	  attendants	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CIH	  Case	  study	  4.6.	  
	  
Building	  relationships	  with	  Anganwadi	  workers	  in	  Kerala	  
	  
In	  India,	  female	  Anganwadi	  health	  workers	  (AWW)	  were	  introduced	  by	  the	  government	  in	  
1975	   in	   order	   to	   support	   the	   health	   of	   pregnant	  women	   and	   young	   children.	   They	   visit	  
families	   at	   home	   and	   provide	   medical	   and	   health	   advice	   and	   support	   in	   impoverished	  
communities.	  Each	  AWW	  is	   responsible	   for	  200–250	  households.	   In	  Kerala,	   the	   local	  CIH	  
team	   formed	   an	   alliance	   with	   the	   AWW	   and	   186	   workers	   (with	   a	   total	   outreach	   of	  
150,000-­‐200,000	  people	  in	  3	  months)	  were	  trained	  in	  the	  management	  of	  risk	  factors	  for	  
NCD,	  which	  they	  then	  incorporated	  into	  the	  advice	  that	  they	  gave	  to	  the	  families	  in	  their	  
care.	   The	   AWW	   and	   CIH	   team	  met	   regularly	   for	   training	   days	   and	   to	   provide	   feedback	  




Anganwadi	  workers	  at	  an	  NCD	  risk	  management	  training	  day	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CIH	  Case	  study	  4.7.	  
	  
Collaborating	  with	  CONADE	  in	  Mexico	  City	  
	  
The	   National	   Commission	   of	   Physical	   Culture	   and	   Sports	   (CONADE)	   is	   a	   Mexican	  
governmental	   institution	   responsible	   for	   developing	   and	   implementing	   population	  
strategies	   to	   increase	   physical	   activity	   through	   sport	   and	   recreation.	   The	   CIH	   team	   in	  
Mexico	   formed	   an	   alliance	   with	   CONADE	   in	   Mexico	   City	   and	   373	   volunteer	   health	  
promoters	   were	   recruited	   and	   trained	   to	   provide	   physical	   activity	   opportunities	   in	   the	  
local	   community,	   including	   PE	   classes	   in	   schools,	   Zumba	   classes	   in	   the	   local	   community	  








4.2.4.	  Mobilising	  communities	  for	  action	  
	  
Once	  the	  CIH	  teams	  in	  each	  country	  had	  gained	  comprehensive	  knowledge	  about	  their	  local	  
communities,	  formulated	  their	  positions	  and	  strategies	  to	  guide	  their	  interactions	  and	  built	  
strong	   relationships	  with	   key	   stakeholders,	   the	   communities	   were	   ready	   for	  mobilisation.	  
The	  aim	  of	  community	  mobilisation	  in	  CIH	  was	  to	  obtain	  commitment	  from	  all	  stakeholders	  
to	   a	   collaborative	   goal,	   that	   of	   NCD	   risk	   reduction,	   by	   a	   process	   of	   dialogue,	   debate	   and	  
decision	  making.	  	  
	  
In	   order	   for	   this	   to	   be	   successful,	   a	  wide	   range	   of	   interpersonal	   skills,	   data,	  management	  
structures	  and	  material	  resources	  were	  needed	  to	  build	  and	  maintain	  the	  structural	  capacity	  
for	   this	  work.	  The	  process	  of	  community	  mobilization	   is	  cyclical	  and	   includes	  the	   following	  
elements:	  
	  
• Determining	  who	  will	  do	  what,	  and	  how	  it	  will	  be	  done	  
• Implementing	  intervention	  activities	  
• Monitoring,	  evaluating	  and	  adjusting	  activities	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• Re-­‐evaluating	  these	  activities	  	  
	  
At	  all	  stages	  of	  this	  process,	  the	  CIH	  team	  was	  fully	  immersed	  in	  the	  building	  and	  maintaining	  
of	  the	  structural	  capacity	  to	  support	  interventions	  to	  reduce	  the	  key	  risk	  factors	  of	  NCD.	  In	  
all	  sites,	  trust	  was	  fundamental	  to	  success	  and	  to	  this	  end,	  the	  entire	  process	  was	  designed	  
to	  be	  transparent	  and	  reciprocal,	  with	  commitment	  on	  all	  sides	  to	  meaningful	  negotiations	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The	  methodology	  and	  interventions	  utilised	  in	  the	  adult	  sample	  of	  CIH	  are	  described	  in	  detail	  
in	  Chapters	  2	  and	  3.	  As	  this	  was	  a	  large-­‐scale	  study	  with	  over	  750,000	  participants,	  baseline	  
and	   follow-­‐up	  data	  were	  collected	   from	  a	  stratified,	   selected	  sample	  of	  adults	  within	  each	  
intervention	  and	  control	  site.	  The	   information	  collected	   included	  risk	   factor	  assessment	  by	  
means	   of	   a	   questionnaire,	   which	   was	   administered	   in	   face-­‐to-­‐face	   interviews	   by	   trained	  
professionals.	  Data	  were	  collected	  at	  baseline	  and	  after	  18-­‐24	  months	  follow-­‐up.	  
	  
5.2.	  Sample	  and	  baseline	  characteristics	  
	  
6,194	  adults	  (48.9%	  from	  the	  intervention	  group	  and	  51.1%	  from	  the	  control	  group)	  
completed	  questionnaires	  at	  baseline,	  and	  6,022	  adults	  (50.1%	  from	  the	  intervention	  group	  
and	  49.9%	  from	  the	  control	  group)	  completed	  questionnaires	  at	  follow-­‐up.	  Table	  5.1	  shows	  
the	  subjects’	  characteristics	  at	  baseline.	  
	  









(I	  v	  C)	  
	  
Demographics:	  	  	  	  	  
	  
	  
Age	  (years,	  mean	  SD)	  
	  
40.9	  (12.9)	   41.5	  (13.1)	   41.2	  (13.0)	   0.044	  	  
Gender	  (%M)	  
	  
47.0	   47.3	   47.1	   0.836	  
BMI	  (kg/m2,	  mean	  SD)	  
	  
23.7	  (4.4)	   24.2	  (4.2)	   23.9	  (4.3)	   <0.001	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(I	  v	  C)	  
	   	  
Prevalence	  (%)	  
	  









	   	   	   	   	  
Salt	  added	  at	  table	   24.9	   25.9	   25.4	   0.357	  
	   	   	   	   	  
BMI	  >	  25	  kg/m2	   31.5	   36.4	   33.8	   <0.001	  
	   	   	   	   	  
BMI	  >	  30	  kg/m2	  
	  
8.3	   8.6	   8.5	   0.713	  
Assessed	  variables:	  
	  
	   	   	   	  
Fruit	  and	  vegetables	  
(portion/day,	  mean	  SD)	  
3.1	  (2.1)	  	   3.1	  (2.0)	   3.1	  (2.0)	   0.568	  
	   	   	   	   	  
Physical	  activity	  
(MET/day,	  median	  IQR)	  
	  
305	  (420)	   241	  (346)	   274	  (384)	   <0.001	  
	  
	  	  	  	  	  Table	  5.1.	  	  Baseline	  characteristics	  of	  adult	  community	  sample	  
	  
	  
5.3.	  Results	  at	  follow-­‐up	  
	  
The	  changes	  between	  baseline	  and	  follow-­‐up	  are	  shown	  in	  Table	  5.2,	  and	  changes	  in	  the	  
prevalence	  of	  risk	  factors	  are	  shown	  in	  Figure	  5.1.	  	  
	  
5.3.1.	  	  Overweight	  and	  obesity	  
	  
At	   baseline,	   rates	   of	   overweight	   (BMI	   >25kg/m2)	   and	   obesity	   (BMI	   >30kg/m2)	   were	  
relatively	   high,	  with	   33.8%	   overweight	   (and	   obese)	   and	   8.5%	   obese.	   Figure	   5.2	   shows	  
that	  BMI	  increased	  in	  both	  groups	  during	  the	  course	  of	  the	  study,	  but	  the	  increase	  was	  
significantly	  less	  in	  the	  intervention	  group	  compared	  to	  the	  control	  group	  with	  BMI	  in	  the	  
control	   group	   increasing	   by	   0.93	   kg/m2	   compared	   with	   a	   rise	   of	   0·∙25	   kg/m2	   in	   the	  
intervention	  group	   (p<0.001).	  Prevalence	  of	  overweight	  and	  obesity	  showed	  significant	  
increases	   in	   the	   control	   group;	   overweight	   increased	   by	   9%,	   from	   31.35	   to	   40.5%	  
(p<0.001),	   and	   obesity	   by	   2.9%,	   from	   8.3%	   to	   11·∙2%	   (p<0·∙001)	   (Table	   3).	   By	   contrast,	  
there	  were	  no	   significant	   increases	   in	   either	   overweight	   or	   obesity	   in	   the	   intervention	  
group.	   However,	   analysis	   by	   DiD	   showed	   no	   difference	   in	   the	   changes	   between	   the	  
groups	   for	   obesity	   (p=0.381),	   and	   a	   suggestion	   of	   increased	   overweight	   in	   the	   control	  












Control	  group	  (C)	  
%	  
Intervention	  group	  (I)	  
%	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at	  FU	  
p-­‐value	  	   B	   FU	   C	   p-­‐
value	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   p-­‐
value	  




















































	   	   	   	   	   	   	   	   	   	  
>5	  portions	  fruit	  and	  
vegetables/day	  
19.2	   17.2	   -­‐2.0	   0.037	   20.0	   19.6	   -­‐0.4	   0.742	   0.013	  
	   	   	   	   	   	   	   	   	   	  
Salt	  added	  in	  
cooking	  
90.4	   76.4	   -­‐14.0	   <0.001	   91.7	   71.1	   -­‐20.6	   <0.001	   0.001	  
	   	   	   	   	   	   	   	   	   	  
Salt	  added	  at	  table	   24.9	   25.3	   0.4	   0.709	   25.9	   19.6	   -­‐6.3	   <0.001	   <0.001	  
	   	   	   	   	   	   	   	   	   	  
BMI	  	  >25	  kg/m2	   31.5	   40.5	   9.0	   <0.001	   36.4	   37.9	   1.5	   0.252	   0.076	  
	   	   	   	   	   	   	   	   	   	  
BMI	  	  >30	  kg/m2	  
	  
8.3	   11.2	   2.9	   <0.001	   8.6	   9.7	   1.1	   0.175	   0.092	  
BMI	  (kg/m2)	  
	  
	   	   	   	   	   	   	   	   	  

























-­‐8	   0.083	   <0.001	  
	  
Table	  5.2.	  	  NCD	  risk	  factors	  at	  baseline	  and	  follow-­‐up	  in	  adult	  community	  samples	  
B:	  values	  at	  baseline,	  FU:	  values	  at	  follow-­‐up,	  C:	  changes	  between	  baseline	  and	  follow-­‐up	  
	  
	   	  
	  -­‐	  68	  -­‐	  
	  
	  
Figure	  5.1.	  	  Percentage	  changes	  in	  prevalence	  of	  risk	  factors	  in	  control	  	   	  	  and	  
intervention	  groups	  ☐ 	  in	  adult	  community	  sample	  	  	  




Figure	  5.2.	  	  Outcome	  variables	  for	  	  (a)	  BMI,	  (b)	  portions	  of	  fruit	  and	  vegetables	  and	  (c)	  
physical	  activity	  at	  baseline	  and	  follow-­‐up	  for	  control	  and	  intervention	  groups	  in	  adult	  
community	  sample	  














0.567	  -­‐	  0.939	  
	  
0.014	  
Tobacco	  use	  (female)	  
	  




1.763	   1.499	  –	  2.073	   <0.001	  
>5	  portions	  fruit	  and	  
vegetables/day	  
1.185	   0.962	  –	  1.459	   0.111	  
Salt	  added	  in	  cooking	  
	  
0.457	   0.466	  –	  0.900	   0.010	  
Salt	  added	  at	  the	  
table	  
	  
0.605	   0.504	  –	  0.727	   <0.001	  
BMI	  	  >25	  kg/m2	  
	  
0.832	   0.706	  –	  0.979	   0.027	  
BMI	  >	  30	  kg/m2	  
	  
0.888	   0.680	  –	  1.159	   0.381	  
	  
Table	  5.3.	  	  DiD	  odds	  ratio	  of	  risk	  factors	  in	  adult	  community	  sample	  from	  logistic	  
regression	  
	  
5.3.2.	  	  Fruit	  and	  vegetable	  intake	  
	  
Fruit	   and	   vegetable	   intake	   was	   generally	   low	   at	   baseline,	   with	   less	   than	   20%	   eating	   the	  
recommended	  five	  or	  more	  portions	  of	  fruit	  and	  vegetables	  daily.	  During	  the	  study	  period,	  
the	  proportion	  eating	  five	  or	  more	  portions	  of	  fruit	  and	  vegetables	  decreased	  significantly	  in	  
the	  control	  group	  (from	  19.2	  to	  17.2%,	  p=0.037),	  demonstrating	  an	  adverse	  secular	  trend.	  By	  
contrast,	  there	  was	  no	  change	  in	  fruit	  and	  vegetable	  intake	  in	  the	  intervention	  group	  (Table	  
5.2).	  Mean	  intakes	  of	  fruit	  and	  vegetables	  at	  baseline	  were	  3.1	  portions/day	   in	  the	  control	  
and	  intervention	  groups,	  and	  at	  follow-­‐up	  the	  control	  group	  showed	  a	  significant	  reduction	  
to	  2.9	  portions/day	  (p<0.001),	  with	  a	  trend	  for	   increase	  in	   intake	  in	  the	  intervention	  group	  
(Figure	   5.2).	   DiD	   analysis	   showed	   no	   significant	   effect	   of	   the	   intervention	   (p=0.111),	   see	  
Table	  5.3.	  
	  
5.3.3.	  Physical	  activity	  
	  
Physical	   activity	   decreased	   in	   the	   significantly	   in	   the	   control	   group	   (from	   305	   to192	  
MET/day,	  p<0.001),	  with	  no	  statistically	  significant	  change	  in	  the	  intervention	  group	  (Figure	  
5.2).	   	   Physical	   activity	   data	  was	   calculated	   as	   percentage	   of	   the	   population	   achieving	   the	  
recommendation	  of	  150	  minutes	  of	  moderate	  or	  intense	  physical	  activity	  during	  one	  week,	  
or	   at	   least	  30	  minutes	  per	  day	   for	   five	  days	  of	   the	  week	   [1].	   Less	   than	  half	  of	   the	   sample	  
achieved	  these	  recommendations	  at	  baseline,	  and	  at	  follow-­‐up,	  this	  proportion	  had	  declined	  
significantly	  in	  the	  control	  group	  	  (p<0.001),	  again	  demonstrating	  an	  adverse	  secular	  trend.	  
There	  was	  no	  change	  in	  the	  intervention	  group	  (Table	  5.3,	  figure	  5.1).	  For	  physical	  activity,	  
	  -­‐	  70	  -­‐	  
the	  intervention	  effect	  by	  DiD	  analysis	  was	  significant	  (p<0.001),	  suggesting	  that	  the	  physical	  
activity	  interventions	  in	  CIH	  protected	  against	  an	  adverse	  secular	  trend.	  
	  
5.3.4.	  	  Tobacco	  use	  
	  
The	  prevalence	  of	  tobacco	  use	  (smoked	  and	  smokeless	  tobacco	  combined)	  was	  significantly	  
different	  between	  men	  and	  women	  at	  baseline	  in	  both	  the	  intervention	  and	  control	  groups,	  
the	  data	  are	  therefore	  reported	  by	  gender.	  Men	  in	  the	  intervention	  group	  reduced	  tobacco	  
use	   over	   the	   course	   of	   the	   study	   and	   men	   in	   the	   control	   group	   increased	   tobacco	   use,	  
although	   neither	   change	   reached	   significance.	   However,	   DiD	   analysis	   showed	   that	   the	  
reduction	   in	   tobacco	   use	   was	   statistically	   significant	   in	   the	   intervention	   group	   when	  
compared	  to	  the	  control	  group	  (p=0.014),	  see	  Table	  5.3.	  
	  
In	  women,	   there	  was	  significantly	  more	  tobacco	  use	   in	   the	   intervention	  group	  at	  baseline,	  
although	  both	  groups	  reduced	  tobacco	  use,	  there	  was	  a	  trend	  towards	  greater	  reduction	  in	  
the	  intervention	  group	  but	  this	  did	  not	  reach	  significance	  in	  DiD	  analysis.	  
	  
5.3.5.	  	  Salt	  intake	  
	  
A	  large	  proportion	  of	  the	  sample	  added	  salt	  in	  cooking	  at	  baseline	  (91%),	  although	  less	  used	  
salt	   at	   the	   table	   (25.4%).	   Both	   groups	   showed	   a	   significant	   reduction	   in	   the	   proportion	  
adding	   salt	   in	   cooking	   at	   follow-­‐up,	   p<0.001	   for	   both.	   The	   intervention	   group	   showed	   a	  
significant	   reduction	   in	   the	   proportion	   adding	   salt	   at	   the	   table	   (25.9	   to	   19.6%,	   p<0.001)	  
compared	  with	  the	  control	  group,	  where	  there	  was	  no	  significant	  change	  in	  added	  salt.	  For	  
both	   salt	   added	   in	   cooking	   and	   at	   the	   table,	   there	   were	   significant	   reductions	   in	   the	  




The	   Community	   Interventions	   for	   Health	   program	   has	   demonstrated	   that	   significant	  
reductions	  in	  risk	  factors	  for	  NCD	  can	  be	  achieved	  in	  adults	  within	  targeted	  populations,	  and	  
that	   these	   types	   of	   intervention	   are	   suitable	   for	   whole	   communities.	   In	   samples	   from	  
selected	   areas	   in	   China,	   India	   and	  Mexico,	   interventions	   to	   improve	   health	   by	   decreasing	  
tobacco	   use,	   increasing	   fruit	   and	   vegetable	   intake,	   decreasing	   salt	   intake	   and	   increasing	  
physical	   activity	   have	   all	   had	   some	   positive	   impact	   in	   intervention	   areas	   compared	   with	  
control	  areas.	  The	  results	  have	  shown	  that	  this	  up-­‐scaled	  approach	  can	  influence	  change	  in	  a	  
health-­‐enhancing	   direction,	   either	   by	   a	   better	   positive	   change	   or	   by	   an	   impact	   on	   the	  
assessed	  secular	  trend.	  
	  
The	  population	  approach	  utilised	   in	  CIH,	  although	  not	  a	  randomised	  controlled	  trial,	  was	  a	  
comparator	   study	   designed	   to	   test	   community	   interventions	   and	   to	   test	   the	   feasibility	   of	  
scaling	   up	  NCD	  prevention.	   The	   interventions	   used	   in	   CIH	  were	  multi-­‐component,	   applied	  
across	  multiple	   settings	   and	   tailored	   to	   the	   environment	  with	   local	   implementation.	   They	  
were	   culturally	   sensitive	   and	   designed	   and	   developed	   locally	   for	   each	   of	   the	   different	  
communities	  and	  different	  settings	  with	  the	  aim	  of	  replication	  and	  sustainability.	  The	  China	  
site,	  for	  example,	  introduced	  a	  successful	  public	  bicycle	  system	  to	  increase	  physical	  activity	  
during	   the	   course	   of	   the	   study.	   By	   contrast,	   this	   strategy	  was	   unsuitable	   for	   India	   where	  
cycling	  is	  dangerous	  and	  is	  seen	  as	  a	  low	  status	  activity.	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There	  are	  important	  caveats	  to	  the	  interpretation	  of	  the	  study.	  CIH	  was	  designed	  as	  a	  whole	  
community,	   comparator	   group	   study,	   this	   being	   an	   appropriate	   and	   pragmatic	  method	   of	  
showing	   community	   effects.	   Engaging	   all	   stakeholders	   in	   the	   intervention	   area	   was	  
fundamental	   to	   achieve	   the	   dose	   effect,	   and	   this	   strategy	   mitigated	   against	   true	  
randomisation.	  The	  study	  design	  and	  analysis	  plan	  was	  predicated	  on	  the	  likelihood	  of	  small	  
but	  important	  possible	  differences	  between	  the	  two	  groups	  at	  baseline,	  and	  this	  proved	  to	  
be	   the	   case	   for	   age,	   BMI,	   physical	   activity,	   prevalence	   of	   overweight	   and	   tobacco	   use	   in	  
women.	   The	   data	   were	   analysed	   by	   the	   difference-­‐in-­‐difference	   methodology	   to	   make	  
allowances	  for	  secular	  trends.	  
	  
In	   CIH,	   matching	   the	   intervention	   and	   control	   areas	   for	   socioeconomic	   and	   demographic	  
characteristics	   meant	   they	   were	   in	   close	   geographical	   proximity,	   but	   this	   increased	   the	  
likelihood	  of	  contamination	  between	  the	  two	  areas.	  For	  example,	  the	  city	  wide	  bicycle	  hire	  
scheme	   in	   the	   China	   site	   operated	   in	   both	   control	   and	   intervention	   areas.	   On	   the	   other	  
hand,	  using	  distant	  communities	  as	  control	  areas	  runs	  the	  risks	  of	  the	  demographics	  of	  these	  
populations	  being	  very	  different.	  	  
	  
In	  community-­‐based	  studies,	   it	   is	  challenging	  to	  effect	  significant	  change	  at	  the	  population	  
level,	  partly	  because	  the	  dose-­‐effect	  is	  so	  small	  in	  this	  type	  of	  study.	  However,	  it	  is	  important	  
to	   consider	   that	   small	   changes	   in	   large	  numbers	  of	   people	   can	  have	   significant	   impact	   on	  
health.	   Data	   from	   blood	   pressure	   studies	   suggest	   that	   a	   reduction	   as	   small	   as	   2mmHg	   in	  
systolic	   blood	   pressure	   is	   associated	   with	   a	   10%	   reduction	   in	   stroke	   mortality	   and	   7%	  
reduction	   in	   deaths	   from	   ischaemic	   heart	   disease	   [2].	   	   In	   terms	   of	   BMI,	   an	   increase	   of	  
0·∙9kg/m2	  was	  observed	  in	  the	  control	  group,	  with	  no	  change	  in	  the	  intervention	  group.	  An	  
increase	  of	  1·∙0kg/m2	  in	  BMI	  is	  associated	  with	  a	  25%	  increase	  in	  the	  risk	  of	  type	  2	  diabetes	  
[3],	  a	  6%	  increase	  in	  the	  risk	  of	  major	  cardiovascular	  disease	  [4]	  and	  an	  11%	  increase	  in	  the	  
risk	  of	  heart	  failure	  [5].	  Extrapolating	  these	  data,	  it	  could	  be	  speculated	  that	  the	  stability	  of	  
BMI	  in	  the	  intervention	  group	  had	  benefits	  compared	  to	  the	  control	  population	  in	  terms	  of	  
risk	  reduction	  in	  NCD.	  
	  	  
The	  costs	  of	  the	  community	  interventions	  were	  related	  to	  the	  necessity	  of	  conducting	  a	  trial	  
and	  the	  costs	  of	   funding	  the	   intervention.	  The	  majority	  of	  CIH	  costs	   (80%)	  were	  related	  to	  
trial	   evaluation.	   The	   interventions	   were	   undertaken	   by	   investigators	   and	   stakeholders	   in	  
diverse	   cultures,	   environments	   and	   geographies.	   Widening	   the	   interventions	   to	   larger	  
communities	  may	  well	  have	  similar	  effects,	  but	  because	  of	  the	  uncertainties	  relating	  to	  these	  
large-­‐scale	  interventions,	  evaluation	  of	  outcomes	  would	  be	  wise.	  	  
	  
In	  conclusion,	  CIH	  has	  demonstrated	  for	  the	  first	  time	  that	  wide-­‐ranging,	  culturally	  sensitive,	  
community-­‐based	  interventions	  for	  health	  can	  be	  scaled	  up	  to	  a	  whole	  population	  approach,	  
and	   that	   this	   is	   feasible,	   affordable	   and	   effective	   in	   controlling	   risk	   factors	   for	   non-­‐
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The	  methodology	  and	  interventions	  utilised	  in	  the	  child	  sample	  of	  CIH	  are	  described	  in	  detail	  
in	  Chapters	  2	  and	  3.	  As	  this	  was	  a	  large-­‐scale	  study	  with	  over	  750,000	  participants,	  baseline	  
and	   follow-­‐up	  data	  were	   collected	   from	  a	   selected	   sample	  of	   schoolchildren	   from	   schools	  
within	   each	   intervention	   and	   control	   site.	   The	   information	   collected	   included	   risk	   factor	  
assessment	   by	   means	   of	   a	   questionnaire,	   together	   with	   biometric	   and	   biochemical	  
evaluation	   in	  a	   sub-­‐sample.	  All	  data	  were	  collected	  by	   trained	  study	  personnel	  at	  baseline	  
and	  after	  18-­‐24	  months	  follow-­‐up.	  
	  
6.2.	  Sample	  and	  baseline	  characteristics	  
	  
13,610	   schoolchildren	   (51.8%	   from	   the	   control	   group	   and	   48.2%	   from	   the	   intervention	  
group)	   completed	   questionnaires	   at	   baseline,	   and	   14,145	   schoolchildren	   (49.2%	   from	   the	  
control	  group	  and	  50.8%	  from	  the	  intervention	  group)	  completed	  questionnaires	  at	  follow-­‐
up.	  Table	  6.1	  shows	  the	  subject’s	  characteristics	  at	  baseline.	  Overweight	  and	  obesity	  were	  
defined	  using	  the	  International	  Obesity	  Task	  Force	  criteria	  (IOTF)	  [1],	  and	  hypertension	  was	  
defined	  using	  the	  American	  Hypertension	  Society	  criteria	  (ASH)	  [2].	  
	  
	  









(I	  v	  C)	  
	  
Demographics:	  	  	  	  	  
	  
	  
Age	  (years,	  mean	  SD)	  
	  
13.7	   13.7	   13.7	   0.477	  
Gender	  (%M)	  
	  
46.8	   51.7	   49.3	   <0.001	  
BMI	  (kg/m2,	  mean	  SD)	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(I	  v	  C)	  
	   	  
Prevalence	  (%)	  
	  
Salt	  added	  at	  the	  table	   39.3	   39.0	   39.1	   0.745	  
	   	   	   	   	  
Overweight	  (IOTF)	   18.2	   19.4	   18.9	   0.105	  
	   	   	   	   	  
Obese	  (IOTF)	  
	  
3.7	   4.1	   3.9	   0.239	  
Hypertensive	  (ASH)	  	   8.6	   10.7	   9.6	   <0.001	  








































Table	  6.1.	  	  Baseline	  characteristics	  of	  schoolchild	  sample	  
ASH:	  American	  Hypertension	  Society,	  IOTF:	  International	  Obesity	  Task	  Force	  
	  
6.3.	  Results	  at	  follow-­‐up	  
	  
The	   changes	   between	   baseline	   and	   follow-­‐up	   are	   shown	   in	   Table	   6.2,	   and	   changes	   in	  
prevalence	  of	  risk	  factors	  are	  shown	  in	  Figures	  6.1	  and	  6.2.	  As	  the	  data	  collected	  from	  the	  
children	   at	   baseline	   and	   follow-­‐up	  were	   from	   two	   independent	   sample,	   DiD	   analysis	   was	  
employed	   to	  evaluate	  differences	  between	   the	  control	  and	   intervention	  groups,	   see	  Table	  
6.3	  
	  
	   	  
	  -­‐	  75	  -­‐	  
Risk	  factor	  
	  
Control	  group	  (C)	  
%	  
Intervention	  group	  (I)	  
%	  




	   B	   FU	   C	   p-­‐
value	  





	   	   	   	   	   	   	   	   	  




















































	   	   	   	   	   	   	   	   	   	  
>5	  portions	  fruit	  
and	  veg/day	  
21.7	   24.3	   2.7	   <0.001	   21.2	   19.8	   -­‐1.4	   0.047	   <0.001	  
	   	   	   	   	   	   	   	   	   	  
Salt	  added	  at	  table	   39.3	   34.8	   -­‐4.6	   <0.001	   39.0	   38.3	   -­‐0.7	   0.387	   <0.001	  
	   	   	   	   	   	   	   	   	   	  
Overweight	  (IOTF)	  	   18.2	   20.8	   2.6	   <0.001	   19.4	   22.5	   3.1	   <0.001	   0.014	  
	   	   	   	   	   	   	   	   	   	  
Obese	  (IOTF)	  	   3.7	   4.8	   1.1	   0.001	   4.1	   5.6	   1.5	   0.001	   0.035	  
	   	   	   	   	   	   	   	   	   	  
Hypertensive	  (ASH)	  
	  
8.6	   7.9	   -­‐0.7	   0.188	   10.7	   8.3	   -­‐2.4	   <0.001	   0.473	  
Assessed	  variables:	  
	  
	   	   	   	   	   	   	   	   	  
BMI	  (kg/m2)	  
	  






















































Table	  5.2.	  	  NCD	  risk	  factors	  at	  baseline	  and	  follow-­‐up	  in	  schoolchild	  sample	  
B:	  values	  at	  baseline,	  FU:	  values	  at	  follow-­‐up,	  C:	  changes	  between	  baseline	  and	  follow-­‐up,	  
IOTF:	  International	  Obesity	  Task	  Force;	  ASH:	  American	  Hypertension	  Society	  
	  
	   	  
	  -­‐	  76	  -­‐	  
	  
	  
Figure	  6.1.	  	  Percentage	  changes	  in	  prevalence	  of	  risk	  factors	  in	  schoolchildren	  in	  control	  	  
	  	  and	  intervention	  groups	  ☐ 	  	  	  	  




Figure	  6.2.	  Outcome	  variables	  for	  a)	  BMI	  and	  b)	  portions	  of	  fruit	  and	  vegetables	  at	  baseline	  
and	  follow-­‐up	  for	  schoolchildren	  in	  control	  and	  intervention	  groups	  
	  




























0.423	   0.381,	  0.470	   <0.001	  
>5	  portions	  fruit	  and	  
vegetables/day	  
	  
0.781	   0.721,	  0.846	   <0.001	  
Salt	  added	  at	  the	  
table	  
	  
1.139	   1.063,	  1.221	   <0.001	  
Overweight	  (IOTF)	  
	  
1.098	   1.013,	  1.189	   0.023	  
Obese	  (IOTF)	  
	  
1.171	   1.008,	  1.359	   0.039	  
Hypertensive	  (ASH)	  
	  
1.048	   0.928,	  1.183	   0.451	  
	  
Table	  6.3.	  	  DiD	  odds	  ratio	  of	  risk	  factors	  in	  schoolchildren	  from	  logistic	  regression	  
	  
6.3.2.	  	  Tobacco	  
	  
The	  prevalence	  of	  tobacco	  use	  (smoked	  and	  smokeless	  tobacco	  combined)	  was	  significantly	  
different	  between	  boys	  and	  girls	  at	  baseline	  in	  both	  the	  intervention	  and	  control	  groups,	  the	  
data	  are	  therefore	  reported	  by	  gender.	  Tobacco	  use	  is	  generally	  more	  common	  among	  boys	  
than	  girls	  [3,4],	  and	  in	  CIH	  at	  baseline,	  8.8%	  of	  boys	  used	  tobacco	  compared	  to	  6.2%	  of	  girls,	  
Table	  6.1.	  Although	  boys	  in	  both	  the	  intervention	  and	  the	  control	  group	  increased	  tobacco	  
use	  over	  the	  course	  of	  the	  study,	  a	  significant	   increase	  was	  seen	   in	  the	  control	  group	  only	  
(p<0.001),	   Table	   6.2,	   suggesting	   some	   positive	   effect	   of	   the	   intervention.	   However,	   DiD	  
analysis	  demonstrated	  no	  significant	  difference	  in	  the	  changes	  between	  the	  two	  groups,	  see	  
Table	  6.3.	  
	  
In	  girls,	  there	  was	  significantly	  more	  tobacco	  use	  in	  the	  intervention	  group	  at	  baseline,	  and	  
both	  groups	   increased	   tobacco	  use	  although	   this	  was	   significant	  only	   in	   the	   control	   group	  
(p<0.001).	  DiD	  analysis	  confirmed	  that	  there	  were	  no	  significant	  differences	  in	  the	  changes	  
between	  the	  two	  groups	  (p=0.959).	  
	  
6.3.3.	  Physical	  activity	  
	  
Physical	   activity	   data	   was	   calculated	   as	   percentage	   of	   the	   population	   achieving	   the	  
recommendation	   of	   60	   minutes	   of	   moderate	   or	   intense	   physical	   activity	   during	   one	   day	  
[5,6].	   Physical	   activity	   was	   low	   at	   baseline;	   just	   over	   10%	   of	   the	   sample	   met	   the	  
recommendations	  for	  physical	  activity.	  Physical	  activity	  increased	  significantly	  in	  the	  control	  
	  -­‐	  78	  -­‐	  
group	  (p<0.001)	  and	  decreased	  in	  the	  intervention	  group	  (p<0.001),	  Table	  6.2,	  resulting	  in	  an	  
unexpected	  and	  significant	  difference	  between	  the	  two	  groups	  at	  follow-­‐up,	  Table	  6.3.	  
	  
6.3.4.	  	  Fruit	  and	  vegetable	  intake	  
	  
At	   baseline,	   just	   over	   20%	   of	   the	   children	   were	   meeting	   the	   recommended	   intake	   of	   5	  
portions	  of	   fruit	   and	   vegetables	   each	  day.	   In	   parallel	  with	   the	   results	   for	   physical	   activity,	  
fruit	  and	  vegetable	  intake	  increased	  significantly	   in	  the	  control	  group	  and	  decreased	  in	  the	  
intervention	  group,	  see	  Table	  6.1,	  leading	  to	  the	  unexpected	  result	  of	  a	  significant	  difference	  
between	  the	  groups	  at	  follow-­‐up,	  Table	  6.3.	  
	  
6.3.5.	  	  Salt	  intake	  
	  
Just	  under	  40%	  of	  the	  children	  reported	  adding	  salt	  to	  food	  at	  the	  table	  at	  baseline.	  Fewer	  
children	  in	  both	  groups	  reported	  adding	  salt	  at	  follow-­‐up,	  Table	  6.2,	  although	  the	  reduction	  
in	  the	  control	  group	  was	  significantly	  greater	  than	  that	  in	  the	  intervention	  group,	  Table	  6.3.	  
	  
6.3.4.	  	  Overweight	  and	  obesity	  
	  
At	  baseline,	  18.9%	  of	  the	  sample	  was	  overweight	  and	  3.9%	  obese	  with	  a	  mean	  BMI	  of	  19.7	  
kg/m2,	  Table	  6.1.	  Although	  BMI	  and	  the	  prevalence	  of	  overweight	  and	  obesity	   increased	  in	  
both	  groups	  during	  the	  course	  of	  the	  study,	  DiD	  analysis	  revealed	  no	  significant	  differences	  




In	  contrast	  to	  the	  results	  from	  the	  adult	  community	  surveys	  and	  the	  workplace	  survey,	  CIH	  
appeared	   to	   have	   contradictory	   results	   in	   schoolchildren.	   Despite	   the	   hypothesis	   that	   risk	  
factors	   for	   NCD	   would	   be	   reduced	   in	   the	   intervention	   area,	   there	   were	   no	   significant	  
differences	   between	   the	   two	   groups	   for	   changes	   in	   the	   prevalence	   of	   tobacco	   use,	  
overweight	  and	  obesity	  and	  hypertension,	  and	  the	  remaining	  risk	  factors	  for	  NCD	  (physical	  
activity,	  fruit	  and	  vegetable	  and	  salt	  intake)	  showed	  significant	  improvements	  in	  the	  control	  
group	   compared	   to	   the	   intervention	   group.	   It	  may	   be	   that	   the	   interventions	   designed	   for	  
schools	   were	   largely	   ineffective	   and	   the	   results	   reflect	   changes	   in	   secular	   trends	   in	   the	  
background	   population;	   the	   intervention	   group	   showed	   a	   higher	   prevalence	   for	   all	   risk	  
factors	  at	  baseline,	  with	  the	  exception	  of	  salt	  and	  fruit	  and	  vegetable	  intake,	  suggesting	  that	  
they	  may	  have	  been	  exposed	  to	  unhealthier	  environments	  throughout	  the	  study.	  Although	  
some	   interventions	   in	   schools	   have	  been	   shown	   to	   be	   effective	   for	   reducing	   tobacco	  use,	  
increasing	  physical	   activity	   and	   improving	  diet,	  much	  of	   the	   evidence	   is	   contradictory	   and	  
heterogeneity	  of	  studies	  to	  date	  prevents	  formal	  meta-­‐analysis	  [7].	  
	  
6.4.1	  Tobacco	  use	  
	  
During	  the	  course	  of	  CIH,	  tobacco	  use	  increased	  in	  both	  intervention	  and	  control	  groups	  with	  
no	  significant	  difference	  between	  the	  groups.	  Misreporting	  of	  tobacco	  use	  by	  children	  in	  the	  
study	  was	  unlikely	  as	  the	  prevalence	  in	  each	  site	  was	  similar	  to	  previously	  published	  rates,	  
and	  showed	  an	  increase	  in	  prevalence	  similar	  to	  those	  reported	  in	  other	  studies	  [8-­‐11].	  This	  
suggests	   that	   the	   interventions	  used	   in	  CIH	  were	   largely	   ineffective.	  Reducing	   tobacco	  use	  
and	  smoking	  amongst	  children	  is	  more	  effective	  when	  whole-­‐school	  approaches,	  structural	  
change,	  mandates	  and	  restrictions	  are	  used,	  rather	  than	  relying	  on	  health	  education	  alone	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[12].	   Successful	   strategies	   include	   reducing	   the	   density	   of	   retail	   outlets	   and	   tobacco	  
advertising	  around	  schools;	   restrictions	  on	  school	  campuses	  and	   increased	  enforcement	  of	  
anti-­‐tobacco	  restrictions	  around	  schools	  [7].	  In	  CIH,	  the	  majority	  of	  interventions	  in	  schools	  
involved	  health	  education;	  in	  China	  and	  Mexico	  schoolchildren	  took	  part	  in	  competitions	  to	  
design	   anti-­‐smoking	   posters	   and	   the	  winning	   designs	  were	   placed	   around	   the	   school	   and	  
only	  in	  India	  were	  policies,	  restrictions	  and	  mandates	  addressed.	  Schools	  in	  the	  intervention	  
areas	   in	  Kerala	  developed	  and	   implemented	   tobacco	   free	  policies,	   implemented	  mandates	  
prohibiting	  sale	  of	  tobacco	  within	  500m	  of	  schools	  and	  developed	  and	  displayed	  No	  Tobacco	  
signs	  in	  strategic	  locations.	  As	  a	  result	  of	  this,	  there	  was	  a	  small	  and	  insignificant	  reduction	  in	  
tobacco	  use	  in	  Indian	  schoolchildren	  compared	  with	  significant	  increases	  in	  the	  Chinese	  and	  
Mexican	   sites,	   suggesting	   that	   more	   comprehensive	   interventions	   are	   needed	   and	   that	  
health	  education	  alone	  is	  largely	  ineffective.	  
	  
6.4.2	  Physical	  activity	  
	  
Physical	  activity	  (PA)	  was	  low	  in	  both	  groups	  at	  baseline,	  with	  less	  than	  11%	  of	  the	  sample	  
meeting	   the	   recommendation	   of	   >60	   minutes	   of	   moderate	   or	   vigorous	   activity	   daily.	   It	  
proved	   challenging	   to	   assess	   the	   veracity	   of	   the	   data	   collected	   in	   CIH,	   as	   there	   is	   little	  
information	   available	   about	   systematic	   measurements	   of	   levels	   of	   PA	   in	   children	   for	  
comparison,	  and	  this	  was	  especially	  true	  of	  Mexico	  [13].	   	  A	  recent	  review	  stated	  that	  boys	  
tended	  to	  be	  more	  active	   than	  girls,	  and	   the	  studies	   from	  China	  and	   India	   included	   in	   this	  
particular	  review	  reported	  a	  higher	  prevalence	  of	  children	  meeting	  the	  guidelines	  than	  was	  
found	   in	  CIH	  [14].	  The	  review	  reported	  that	  32%	  of	  Chinese	  boys	  and	  24%	  of	  Chinese	  girls	  
met	  the	  guidelines,	  and	  the	  figures	  for	  India	  were	  38%	  of	  boys	  and	  37%	  of	  girls.	  These	  data	  
suggest	  that	  under-­‐reporting	  was	  common	  in	  CIH,	  or	  over-­‐reporting	  occurred	  in	  the	  studies	  
reported	  in	  the	  literature,	  or	  that	  physical	  activity	  has	  declined	  significantly	  since	  the	  report	  
was	  published	  and	  CIH	   took	  place.	  There	   is	   limited	  evidence	  of	   significant	  decreases	   in	  PA	  
among	   schoolchildren	   in	   the	   countries	   studied	   in	   CIH,	   although	   evidence	   from	   North	  
America	  and	  Europe	  show	  that	  both	  physical	  activity	  and	  physical	  fitness	  are	  reducing	  over	  
time	   [15],	   and	   the	   China	  Nutrition	   and	  Health	   Survey	   has	   reported	   that	   schoolchildren	   in	  
China	  have	  increased	  the	  time	  spent	  in	  front	  of	  a	  screen	  by	  300%	  between	  1997-­‐2006	  [16].	  	  
	  
Although	  there	  appears	  to	  be	  no	  explanation	  for	  the	  observation	  that	  more	  children	  in	  the	  
control	  area	  met	  physical	  activity	   recommendations	  at	   the	  end	  of	   the	   intervention	  period,	  
this	  may	  have	  been	  due	  to	  lack	  of	  effect	  of	  the	  interventions	  combined	  with	  secular	  trends	  
for	   decreasing	   activity.	   It	   has	   been	   suggested	   that	   the	   most	   effective	   interventions	   to	  
promote	   physical	   activity	   in	   children	   are	   structural	   and	   take	   place	   outside	   the	   school	  
grounds.	   They	   include	   neighbourhood	  walkability,	   safety	   aspects	   related	   to	   traffic	   volume	  
and	   speed,	   access	   and	   proximity	   to	   recreational	   facilities	   and	   areas,	   land-­‐use	   mix	   and	  
residential	  density	  [17].	  None	  of	  these	  factors	  can	  be	  addressed	  by	  change	  within	  the	  school	  
environment.	  School-­‐based	  strategies	  to	   improve	  PA	   include	   increasing	  the	  availability	  and	  
types	   of	   playground	   spaces	   and	   equipment,	   increasing	   physical	   education	   (PE)	   classes,	  
introducing	   regular	   classroom	   activity	   and	   instituting	   comprehensive	   multicomponent	  
interventions	   focused	   on	   both	   diet	   and	   physical	   activity	   [7].	   As	   with	   tobacco	   use,	   health	  
education	  can	  increase	  knowledge,	  but	  has	  little	  effect	  on	  increasing	  PA	  unless	  supported	  by	  
structural	   change.	   In	   CIH,	   it	   is	   likely	   that	   the	   dose	   of	   the	   interventions	   was	   too	   weak	   to	  
produce	   significant	   effect.	   In	   China,	   schools	   in	   the	   intervention	   area	   were	   encouraged	   to	  
introduce	   formal	   PE	   lessons	  within	   the	   curriculum,	  but	   this	  was	  not	   fully	   implemented.	   In	  
India,	   schools	  developed	  and	  displayed	  posters	  about	   the	  benefits	  of	  physical	  activity,	  and	  
free	   sports	   equipment	   was	   provided	   to	   schools,	   including	   the	   provision	   of	   bicycles	   and	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cycling	   lessons	  for	  girls,	  but	  as	  only	  10	  bicycles	  were	  available,	   it	   is	  unlikely	  that	  this	  had	  a	  
significant	  effect.	  In	  Mexico,	  the	  CIH	  team	  collaborated	  with	  CONADE	  (National	  Commission	  
of	  Physical	  Culture	  and	  Sports)	  and	  trained	  instructors	  delivered	  PE	  classes	  in	  schools	  during	  
break	   periods.	   However,	   the	   frequency,	   intensity	   and	   duration	   of	   these	   classes	  mitigated	  




Fruit	  and	  vegetable	  intake	  and	  salt	  added	  to	  food	  were	  assessed	  in	  CIH.	  Intake	  of	  fruit	  and	  
vegetables	  was	  low	  in	  all	  sites	  in	  CIH	  with	  mean	  intakes	  of	  3.2	  portions/day	  and	  only	  21.4%	  
of	   the	   sample	  met	   the	   recommended	   intake	  of	   5	   portions	  daily.	  During	   the	   course	  of	   the	  
study,	   fruit	   and	   vegetable	   intake	   did	   not	   change	   in	   the	   intervention	   group,	   but	   increased	  
significantly	   in	   the	   control	   group.	   Reported	   intakes	   in	   the	   three	   sites	   were	   similar	   to	  
published	  data	  [18-­‐21],	  and	  correspond	  almost	  exactly	  to	  a	  recent	  study	  from	  Europe	  which	  
reported	  that	  11	  year	  old	  children	  were	  consuming	  3.2	  portions/day	  of	  fruit	  and	  vegetables	  
and	   that	   only	   23.5%	   reached	   the	   5-­‐a-­‐day	   recommendation	   [22].	   	   There	   is	   no	   apparent	  
explanation	  for	  the	  increase	  in	  fruit	  and	  vegetable	  intake	  in	  the	  control	  group,	  but	  although	  
the	   difference	   between	   the	   two	   groups	  was	   statistically	   significant,	   it	   is	   worth	   bearing	   in	  
mind	   that	   the	   increase	   in	   the	   control	   group	   was	   only	   from	   3.2	   to	   3.4	   portions/day.	   The	  
difference	   between	   the	   two	   groups	   probably	   reflects	   the	   lack	   of	   intensity	   of	   the	  
interventions	  and	  secular	  trends.	  	  
	  
School-­‐based	   strategies	   that	   have	   been	   shown	   to	   be	   effective	   include	   garden-­‐based	  
education	   programs,	   fresh	   fruit	   and	   vegetable	   programs	   and	   environmental	   changes	   or	  
standards	   that	   increase	  healthy	   food	  options	   in	   cafeterias	  and	  vending	  machines.	   There	   is	  
less	   robust	   evidence	   for	   other	   approaches	   such	   as	   restrictions	   on	   accessibility	   of	   school	  
vending	  machines	  or	  school-­‐based	  health	  education	  [7].	   In	  CIH,	  the	  primary	  intervention	  in	  
school	  was	  health	  education,	   and	  each	   school	  organized	   competitions	   for	  pupils	   to	  design	  
and	   produce	   healthy	   eating	   posters.	   In	   both	   India	   and	   Mexico,	   school	   meals	   are	   not	  
routinely	   offered	   and	   this	   limited	   the	   available	   interventions,	   although	   in	   China	   a	   limited	  
selection	  of	  healthy	  food	  choices	  was	  introduced	  to	  school	  canteens.	  	  
	  
Salt	   intake	   was	   assessed	   in	   terms	   of	   those	   who	   added	   salt	   to	   food,	   and	   in	   CIH	   39%	   of	  
children	  reported	  adding	  salt	  to	  their	  food.	  Although	  there	  are	  few	  studies	  investigating	  salt	  
intake	   in	   children,	   the	   link	   with	   blood	   pressure	   and	   cardiovascular	   disease	   has	   been	  
established	  [23]	  and	  a	  reduction	  in	  salt	  intake	  was	  recommended	  as	  a	  suitable	  intervention.	  
Fewer	  children	  in	  both	  the	  control	  and	  intervention	  groups	  reported	  adding	  salt	  to	  food	  at	  
follow-­‐up,	   although	   this	   reduction	   was	   greater	   in	   the	   control	   group.	   This	   difference	   may	  
have	   been	   due	   to	   secular	   trends	   and	   the	   fact	   that	   health	   education	   was	   the	   only	  
intervention	  that	  was	  used	  in	  all	  three	  sites	  in	  an	  attempt	  to	  reduce	  salt	  intake.	  
	  
6.4.4.	  Overweight	  and	  obesity	  
	  
The	  prevalence	  of	  overweight	  and	  obesity	  was	  high	  in	  the	  CIH	  sample;	   just	  under	  one	  fifth	  
(18.9%)	  was	  either	  overweight	  or	  obese	  at	  baseline.	  During	  the	  course	  of	   the	  study,	  mean	  
BMI	  and	  the	  prevalence	  of	  both	  overweight	  and	  obesity	   increased	   in	  both	  the	  control	  and	  
the	  intervention	  area.	  There	  were	  noticeable	  differences	  between	  the	  three	  sites,	  with	  the	  
lowest	  prevalence	  in	  India	  and	  the	  highest	  in	  Mexico.	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In	   China,	   a	   total	   of	   16.6%	  of	   children	  were	   overweight	   or	   obese,	   and	   3.2%	  of	   the	   sample	  
were	  classified	  at	  obese.	  These	  rates	  are	  similar	  to	  those	  reported	   in	  national	  studies	  [24],	  
and	   the	   increase	   in	   prevalence	   seen	   during	   the	   course	   of	   CIH	   was	   matched	   by	   those	  
reported	  in	  the	  literature	  [25],	  suggesting	  that	  this	  represents	  a	  secular	  trend.	  In	  India,	  3.7%	  
of	  children	  were	  overweight	  and	  0.4%	  obese,	  meaning	  that	  4.1%	  were	  either	  overweight	  or	  
obese	   at	   baseline.	   These	   rates	   are	   lower	   than	   those	   reported	   by	   a	  meta-­‐analysis	   of	   5.2%	  
overweight,	  2.4%	  obese	  and	  7.6%	  both	  overweight	  and	  obese	  [24],	  but	  this	  can	  be	  explained	  
by	   the	   fact	   that	   there	   are	   significantly	   more	   overweight	   and	   obese	   children	   in	   urban	  
compared	   to	   rural	   districts	   [26],	   and	   CIH	   took	   place	   in	   rural	   Kerala.	   The	   increase	   seen	   in	  
overweight	  and	  obesity	  in	  children	  in	  Kerala	  in	  CIH	  is	  similar	  to	  that	  reported	  by	  a	  previous	  
study	   [27],	   suggesting	   that	   this	   represents	   a	   secular	   trend.	   In	  Mexico,	   rates	  of	  overweight	  
and	  obesity	  were	  significantly	  higher	  than	  in	  China	  and	  India,	  confirming	  previous	  reports	  in	  
both	  national	  [24,28]	  and	  international	  studies	  [29].	  In	  CIH,	  37.3%	  of	  Mexican	  children	  were	  
either	  overweight	  or	  obese,	  with	  prevalence	  for	  overweight	  and	  obesity	  of	  28.9%	  and	  8.4%	  
respectively.	  	  
	  
The	  prevalence	  of	  both	  overweight	  and	  obesity	  increased	  at	  a	  similar	  rate	  in	  both	  the	  control	  
and	   intervention	   groups	   at	   all	   three	   sites	   in	   CIH,	   regardless	   of	   baseline	   values,	   and	   at	   a	  
similar	  rate	  to	  that	  reported	  in	  the	  literature	  [25,27,30].	  It	  is	  unlikely	  that	  the	  small	  changes	  
seen	   in	  diet	  and	  physical	  activity	  during	  the	  course	  of	  the	  study	  had	  a	  significant	  effect	  on	  
the	  underlying	  secular	  trends	  for	  an	  increase	  in	  BMI	  and	  the	  prevalence	  of	  both	  overweight	  
and	   obesity,	   suggesting	   that	   larger,	   more	   comprehensive	   interventions	   are	   needed	   to	  
combat	  childhood	  obesity.	  
	  
6.4.5	  Blood	  pressure	  
	  
Prevalence	  rates	  of	  hypertension	  were	  5.2%	  in	  China,	  10.1%	  in	   India	  and	  14.1%	  in	  Mexico,	  
and	   pre-­‐hypertension	   rates	   in	   China,	   India	   and	   Mexico	   were	   13.4%,	   9.4%	   and	   11.2%,	  
respectively.	   In	   all	   countries	   there	   was	   a	   significant	   association	   between	   overweight	   and	  
obesity	  and	  rates	  of	  hypertension.	  Overweight	  children	  were	  1.7–2.3	  times	  more	  likely	  to	  be	  
hypertensive	   and	   obese	   children	   3.5–5.5	  more	   likely	   to	   show	   hypertension	   than	   those	   of	  
normal	  weight	  [31].	  During	  the	  course	  of	  CIH,	  blood	  pressure	  decreased	  slightly	  in	  both	  the	  
control	   and	   interventions	   groups,	   despite	   an	   increase	   in	   overweight	   and	   obesity	   and	  
although	  the	  decrease	  in	  blood	  pressure	  was	  statistically	  significant,	  it	  is	  unlikely	  these	  small	  




Interventions	  designed	  to	  reduce	  tobacco	  use,	  increase	  physical	  activity	  and	  improve	  dietary	  
intake	   in	   schoolchildren	   in	   CIH	   appeared	   to	   have	   little	   or	   no	   effect	   on	   secular	   trends.	  
Improvements	   in	   three	   risk	   factors;	  physical	  activity,	   fruit	  and	  vegetable	   intake	  and	  added	  
salt	  were	   seen	   in	   the	   control	   group	  only,	   and	  although	   these	  were	   statistically	   significant,	  
their	   clinical	   relevance	   is	   open	   to	   debate.	   The	   prevalence	   of	   children	   meeting	   physical	  
activity	  recommendations	   in	  the	  control	  group	   increased	  by	  7.4%,	  but	  was	  still	  very	   low	  at	  
just	   18.4%.	   Fruit	   and	   vegetable	   intake	   increased	   by	   0.2	   portions/day	   from	  3.2	   to	   3.4,	   and	  
only	   4.6%	   less	   children	   reported	   adding	   salt	   to	   food.	   These	   small	   changes	   are	   unlikely	   to	  
have	  much	  effect	  on	  health,	  and	  this	  was	  seen	  during	  the	  course	  of	  CIH,	  where	  obesity	  and	  
overweight	   increased	  during	   the	   course	  of	   the	   study	   and	   there	  was	   little	   change	   in	   blood	  
pressure.	   The	  majority	   of	   interventions	   employed	   in	   CIH	  were	   aimed	   at	   health	   education,	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and	  these	  results	  suggest	  that	  more	  meaningful	  structural	  changes	  are	  required	  in	  schools	  in	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The	  methodology	  and	  interventions	  utilised	  in	  the	  adult	  sample	  of	  CIH	  are	  described	  in	  detail	  
in	  Chapters	  2	  and	  3.	  As	  this	  was	  a	  large-­‐scale	  study	  with	  over	  750,000	  participants,	  baseline	  
and	   follow-­‐up	   data	  were	   collected	   from	   a	   sample	   of	  workplaces	  within	   each	   intervention	  
and	   control	   site	   and	   all	   employees	   in	   each	   sampled	   workplace	   were	   invited	   to	   complete	  
surveys.	   Each	   site	   was	   asked	   to	   identify	   similar	   workplaces	   (company	   size,	   number	   of	  
employees,	   type	   of	   industry)	   in	   the	   intervention	   and	   control	   areas	   for	   comparison.	   The	  
information	  collected	  from	  individual	  employees	   included	  risk	   factor	  assessment	  by	  means	  
of	  a	  questionnaire,	  which	  was	  self-­‐completed.	  Data	  were	  collected	  at	  baseline	  and	  after	  18-­‐
24	  months	  follow-­‐up.	  
	  
7.2.	  Sample	  and	  baseline	  characteristics	  
	  
12,136	  adults	  (from	  a	  population	  of	  15,726	  employees)	  completed	  the	  baseline	  survey	  and	  
9,786	   at	   follow-­‐up	   (21,922	   in	   total).	   There	   were	   minimal	   missing	   data	   for	   the	   logistic	  
regression	  (<3%).	  
	  
Baseline	  data	  are	  shown	  in	  Table	  7.1.	  	  Significant	  differences	  were	  seen	  between	  control	  and	  
intervention	   groups	   at	   baseline	   for	   gender,	   age	   and	  all	   risk	   factors	   except	   tobacco	  use.	   In	  
order	   to	   account	   for	   these	   differences	   at	   baseline,	   a	   difference	   in	   differences	   (DiD)	  
approach,	  similar	  to	  that	  used	  by	  Vanderos	  et	  al	  [1],	  was	  employed.	  DiD	  allows	  for	  baseline	  
differences	  and	  creates	  an	  output	  DiD	  variable	  which	   indicates	  significance	  of	  effect	  for	  an	  
intervention,	   regardless	   of	   baseline	   differences.	   In	   this	   study,	   gender,	   age	   and	   education	  
were	  also	  allowed	  for	  in	  the	  DiD	  analysis,	  as	  each	  of	  these	  showed	  effects	  on	  the	  outcomes	  
of	  interest.	  
	  
7.3.	  Results	  at	  follow-­‐up	  
	  
The	  changes	  between	  baseline	  and	  follow-­‐up	  are	  shown	  in	  Table	  7.2,	  and	  the	  change	  in	  the	  
prevalence	  of	  risk	  factors	  is	  shown	  in	  Figure	  7.1.	  
	  
          Chapter 7: Results from workplace surveys 
	  -­‐	  85	  -­‐	  













	   	   	   	  
Age	  (mean,	  SD)	  
	  
36.6	  (12.9)	   38.3	  (12.3)	   37.6	  (12.6)	   <0.001	  
Gender	  (%M)	  
	  


































>5	  portions	  fruit	  and	  
vegetables/day	  
	  
11.4	   15.8	   13.9	   <0.001	  
Added	  salt	  at	  the	  table	  
	  
33.2	   36.4	   35.0	   <0.001	  
BMI	  >	  25	  kg/m2	  
	  
23.7	   25.4	   24.6	   0.049	  
BMI	  >	  30	  kg/m2	  
	  






















Fruit	  and	  vegetables	  










Physical	  activity	  	  
(MET/day,	  median	  IQR)	  
	  
69	  (377)	   51	  (274)	   60	  (309)	   <0.001	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Risk	  factor	   Control	  group	  (c)	  
%	  
Intervention	  group	  (I)	  
%	  
I	  v	  C	  	  
at	  FU	  
p-­‐value	  	   B	   FU	   C	   p-­‐value	  
	  
B	   FU	   C	   p-­‐value	  
	   	   	   	   	   	   	   	   	   	  





















































>5	  portions	  fruit	  and	  
vegetables/day	  
	  
11.4	   12.9	   1.5	   0.031	   15.8	   22.7	   6.9	   <0.001	   <0.001	  
Added	  salt	  at	  the	  
table	  
	  
33.2	   44.2	   11.0	   <0.001	   36.4	   41.1	   4.7	   <0.001	   0.002	  
BMI	  	  >25	  kg/m2	  
	  
23.7	   26.6	   2.9	   0.002	   25.4	   29.1	   3.7	   <0.001	   0.009	  
BMI	  	  >30	  kg/m2	  
	  
7.4	   9.0	   1.6	   0.007	   6.3	   8.1	   1.8	   <0.001	   0.148	  
BMI	  (kg/m2)	  
	  
23.6	   24.2	   0.6	   <0.001	   23.8	   24.4	   0.6	   <0.001	   0.089	  
Fruit	  and	  vegetables	  
(portions/day)	  
	  




259	   168	   -­‐91	   <0.001	   217	   164	   -­‐53	   <0.001	   0.050	  
	  
Table	  7.2.	  	  NCD	  risk	  factors	  at	  baseline	  and	  follow-­‐up	  in	  workplace	  sample	  
B:	  values	  at	  baseline,	  FU:	  values	  at	  follow-­‐up,	  C:	  changes	  between	  baseline	  and	  follow-­‐up	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Figure	  7.1.	  	  Percentage	  changes	  in	  prevalence	  of	  risk	  factors	  in	  control	  	   	  	  and	  
intervention	  groups	  ☐ 	  in	  workplace	  sample	  	  	  




























>150	  mins/week	  moderate/vigorous	  physical	  
activity	  
	  
0.928	   0.853,	  1.009	   0.078	  
>5	  portions	  fruit	  and	  vegetables/day	  
	  
1.975	   1.767,	  2.208	   <0.001	  
Salt	  added	  at	  the	  table	  
	  
0.901	   0.830,	  0.979	   0.014	  
BMI	  	  >25	  kg/m2	  
	  
1.059	   0.962,	  1.166	   0.242	  
BMI	  >	  30	  kg/m2	  
	  
0.827	   0.963,	  0.014	   0.014	  
	  
Table	  7.3.	  	  DiD	  odds	  ratio	  of	  risk	  factors	  in	  workplace	  sample	  from	  logistic	  regression	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7.3.1.	  	  Overweight	  and	  obesity	  
	  
The	   prevalence	   of	   overweight	   and	   obesity	   increased	   significantly	   in	   both	   the	   intervention	  
and	  the	  control	  group	  during	  the	  course	  of	  the	  study.	  Age,	  education	  and	  gender	  all	  showed	  
significant	  positive	  odds	  ratio	  in	  this	  population,	  with	  older,	  less	  well-­‐educated	  women	  more	  
likely	   to	   be	   obese.	   Although	   both	   overweight	   and	   obesity	   increased	   in	   both	   groups,	   DiD	  
analysis	   showed	   there	   was	   no	   difference	   between	   the	   two	   groups	   for	   overweight,	   but	  
obesity	  increased	  more	  in	  the	  control	  than	  in	  the	  intervention	  group	  (p=0.014).	  
	  
7.3.2.	  	  Fruit	  and	  vegetable	  intake	  
	  
Fruit	  and	  vegetable	  intake	  was	  low	  at	  baseline,	  the	  mean	  intake	  of	  fruit	  and	  vegetables	  was	  
2.7	   portions/day,	   and	   less	   than	   14%	   of	   the	   sample	   achieved	   the	   recommended	   5	  
portions/day.	   The	   proportion	   meeting	   recommended	   intakes	   of	   fruit	   and	   vegetables	  
increased	   in	   both	   the	   intervention	   group	   and	   the	   control	   group,	   but	  DiD	   analysis	   showed	  
that	   this	   was	   a	   significant	   difference	   in	   favour	   of	   the	   intervention	   group	   (6.9%	   v	   1.5%,	  
p<0.001).	  	  
	  
7.3.3.	  Physical	  activity	  
	  
Physical	  activity	  was	  relatively	   low	  at	  baseline,	  with	  only	  one	  third	  of	  the	  sample	  achieving	  
recommended	   levels	   of	   activity.	   The	   proportions	   meeting	   recommendations	   increased	   in	  
both	  groups	  during	  the	  study,	  with	  no	  significant	  difference	  between	  the	  groups.	  
	  
7.3.4.	  	  Tobacco	  use	  
	  
The	  proportion	  of	  men	  using	  tobacco	  at	  baseline	  was	  relatively	  high	  (31.8%),	  compared	  with	  
only	   3.9%	  of	  women.	  Although	   the	  prevalence	  of	   tobacco	  use	   amongst	  men	  decreased	   in	  
both	  the	  intervention	  and	  control	  group	  by	  6%	  and	  2.6%	  respectively,	  DiD	  analysis	  showed	  
that	  this	  decrease	  was	  significantly	  greater	  in	  the	  intervention	  group,	  p<0.001.	  Tobacco	  use	  
increased	   slightly	   in	   women	   in	   both	   control	   and	   intervention	   areas,	   with	   no	   differences	  
between	  the	  two	  groups.	  
	  
7.3.5.	  	  Salt	  intake	  
	  
Despite	   interventions	   designed	   to	   reduce	   salt	   added	   at	   the	   table,	   salt	   intake	   appeared	   to	  
increase	   in	   both	   groups	   although	   the	   increase	   was	   attenuated	   in	   the	   intervention	   group,	  




7.4.1.	  Tobacco	  use	  
	  
The	  evidence	  for	  efficacy	  of	  tobacco	  reduction	  in	  the	  workplace	  is	  mixed,	  with	  some	  studies	  
showing	   that	   smoke-­‐free	   policies	   are	   linked	   with	   higher	   rates	   of	   smoking	   cessation,	  
decreased	  second	  hand	  smoke	  (SHS),	  and	  a	  reduction	  in	  the	  number	  of	  cigarettes	  smoked	  by	  
current	   smokers	   [2].	   Conversely,	   some	  meta-­‐analyses	   [3,4]	   and	   a	   systematic	   review	   have	  
reported	  a	  lack	  of	  evidence	  for	  comprehensive	  attempts	  to	  reduce	  smoking	  in	  the	  workplace	  
[5],	  and	  that	  there	  is	  no	  evidence	  incentives	  and	  rewards	  are	  successful	  in	  reducing	  smoking	  
in	  the	  workplace	  [6].	  	  However,	  the	  most	  recent	  report	  (to	  the	  California	  legislature)	  states	  
	  -­‐	  89	  -­‐	  
there	   is	   ‘clear	   and	   convincing’	   evidence	   that	   work-­‐based	   wellness	   programs	   increase	  
smoking	  cessation	  [7].	  
	  
In	   LMIC	   there	   is	   limited	   evidence	   from	   uncontrolled,	   intervention	   studies	   to	   suggest	   that	  
programs	  to	  stop	  smoking	  in	  the	  workplace	  are	  effective	  in	  India	  [8,9].	  One	  controlled	  study	  
from	   India	   reported	   significant	   reduction	   in	   tobacco	   consumption	   in	   a	   multi-­‐component,	  
multi-­‐level	   and	  multi-­‐method	   intervention	   group	   compared	  with	   no	   change	   in	   the	   control	  
group	   [10].	   In	   China,	   previous	  work	   has	   shown	   that	   smoke-­‐free	   policies	  were	  more	   easily	  
implemented	   in	   workplaces	   than	   other	   indoor	   public	   spaces	   [11].	   Banning,	   rather	   than	  
restricting,	   smoking	   was	   more	   effective	   in	   reducing	   smoking	   prevalence	   in	   China	   [12].	  
However,	  in	  China,	  even	  when	  there	  are	  smoking	  bans	  in	  the	  workplace	  these	  are	  frequently	  
ignored	  [13].	  
	  
Reductions	  in	  tobacco	  use	  amongst	  men	  in	  both	  the	  intervention	  and	  control	  groups	  in	  CIH	  
suggest	   that	   there	  may	  have	  been	  a	   secular	   trend	   for	   tobacco	  cessation	   in	   the	  workplace,	  
and	  that	  this	  change	  was	  significantly	  greater	  in	  the	  intervention	  areas.	  	  
	  
Health	  education	  in	  all	  three	  CIH	  sites	  consisted	  of	  developing	  and	  displaying	  posters	  about	  
the	  hazards	  of	  tobacco	  use	  and	  passive	  smoking.	   In	  the	  China	  and	  India	  sites,	  tobacco-­‐free	  
policies	   and	   ‘No	   Smoking’	   signs	   were	   developed	   and	   implemented.	   In	   Hangzhou,	   China	  
special	  ‘tobacco	  police’	  were	  created	  who	  enforced	  smoke-­‐free	  public	  spaces.	  	  There	  was	  a	  
large	  significant	  reduction	  in	  tobacco	  use	  in	  China	  in	  the	  intervention	  group	  (21.8%	  to	  14.2%)	  
and	  a	  smaller	  though	  still	  significant	  reduction	  in	  the	  control	  group	  (15.9%	  to	  23.2%).	  In	  India	  
there	   was	   a	   small,	   significant	   reduction	   in	   tobacco	   use	   in	   the	   intervention	   group,	   but	   no	  
significant	   change	   in	   control	   group.	   In	   Mexico,	   there	   was	   a	   large	   significant	   increase	   in	  
tobacco	  use	   in	  the	  control	  group,	  and	  no	  significant	  change	  in	  the	  intervention	  group.	  This	  
further	  supports	  the	  view	  that	  enforcing	  smoking	  bans	  is	  the	  most	  effective	  of	  the	  methods	  
employed	  in	  this	  study.	  	  	  	  
	  
7.4.2.	  Physical	  activity	  
	  
There	   are	   many	   randomised	   controlled	   trials	   of	   physical	   activity	   interventions	   in	   the	  
workplace,	  with	   reports	   from	   the	   literature	   showing	  workplace	   interventions	   can	   increase	  
physical	  activity	  [14],	  generate	  savings	  [15]	  and	  that	  active	  commuting	  and	  exercise	  training	  
promote	  physical	  activity	  and	  fitness	  [16].	  However,	  the	  report	  to	  the	  California	   legislature	  
stated	  that	  the	  evidence	  for	  beneficial	  effects	  of	  workplace	  interventions	  on	  physical	  activity	  
is	  ambiguous	  [7].	  Collaborative	  interventions	  increase	  physical	  activity	  [17],	  and	  a	  combined	  
exercise	  and	  nutrition	  program	  showed	  increased	  physical	  activity	  improvements	  in	  diet	  and	  
weight	  loss	  [18].	  	  Examples	  of	  interventions	  to	  improve	  physical	  activity	  have	  included	  social	  
support	  [19],	  giving	  a	  pedometer	  to	  employees	  [20,21],	  and	  active	  commuting	  and	  exercise	  
training	  to	  promote	  to	  physical	  activity	  and	  fitness	  	  [22].	  
	  
In	  the	  CIH	  China	  and	  India	  sites,	  posters	  about	  the	  health	  benefits	  of	  physical	  activity	  were	  
developed	   and	   displayed,	   and	   point-­‐of-­‐decision	   prompts	   were	   installed	   by	   lifts	   and	  
stairwells.	   In	   China,	   work-­‐break	   exercises,	   sports	   competitions	   and	   mountain-­‐climbing	  
events	   were	   organised.	   In	   India,	   aerobic	   yoga	   sessions	   for	   workers	   were	   introduced.	   In	  
Mexico,	  marked	  walking	  paths	  around	  worksites	  were	  created.	  
	  
There	  was	  no	  improvement	  in	  physical	  activity	  in	  this	  study,	  probably	  because	  the	  majority	  
of	  interventions	  for	  increasing	  physical	  activity	  were	  based	  on	  health	  education	  and	  point-­‐of-­‐
	  -­‐	  90	  -­‐	  
decision	  prompts	  rather	  than	  policy	  or	  structural	  change.	  Physical	  activities	  were	  organised	  
in	   all	  workplace	   sites,	   but	   there	  was	   little	   in	   the	  way	   of	   structural	   change	   or	   provision	   of	  
facilities	   for	   increasing	   physical	   activity.	   It	   is	   well-­‐recognised	   that	   improving	   knowledge	  
(health	   education)	   does	  not	   necessarily	   translate	   to	   behaviour	   change,	   and	   this	  may	  have	  
been	  the	  case	  in	  this	  instance	  [23].	  
	  
7.4.3.	  	  Diet	  
	  
Many	   randomised	   controlled	   trials	   of	   dietary	   (both	   with	   and	   without	   the	   inclusion	   of	  
physical	   activity)	   interventions	   have	   been	   performed	   in	   the	  workplace.	   The	   report	   to	   the	  
California	  legislature	  reached	  similar	  conclusions	  to	  those	  for	  physical	  activity	  interventions	  
and	  stated	   that	   the	  evidence	   for	  beneficial	  effects	  of	  workplace	   interventions	  on	   fruit	  and	  
vegetable	   intake	   was	   also	   ambiguous	   [7].	   However,	   a	   systematic	   review	   has	   reported	  
workplace	  health	  promotion	  results	  in	  moderate	  dietary	  improvement	  [24].	  
	  
The	   dietary	   improvements	   noted	   in	   CIH,	   namely	   increased	   fruit	   and	   vegetable	   intake	   and	  
attenuated	   increase	   in	   salt	   intake,	   are	   consistent	  with	   a	   systematic	   review	   reporting	   that	  
workplace	   health	   promotion	   can	   achieve	   similar	   improvements	   [25].	   The	   comprehensive	  
approach	  adopted	  in	  CIH	  is	  more	  likely	  to	  be	  effective	  than	  using	  single	  strategies	  [26].	  For	  
example,	   in	   the	  workplace	   restaurants	   in	   China,	   interventions	   combined	   health	   education	  
(displays	  of	  posters	  about	  healthy	  eating	  and	  point	  of	  decision	  prompts),	  structural	  change	  
(introduction	  of	  healthy	  options	  on	   the	  menu)	   and	  economic	  benefits	   (subsidising	  healthy	  
options)	  to	  improve	  dietary	  intake.	  In	  India,	  where	  low	  intakes	  of	  fruit	  and	  vegetables	  were	  
reported,	   free	   vegetable	   seeds	   and	   fertilizer	  were	   distributed	   to	  workers,	   and	   training	   on	  
vegetable	  cultivation	  was	  provided.	  	  
	  
7.4.4.	  Overweight	  and	  obesity	  
	  
In	   the	   workplace,	   a	   suite	   of	   dietary	   interventions	   and	   weight	   loss	   programs	   have	   been	  
reported	   to	   reduce	   obesity	   [27,28],	   and	   can	   improve	   productivity	   [29].	   A	   meta-­‐analysis	  
showed	   that	   workplace	   nutrition	   and	   physical	   activity	   programs	   achieve	   modest	  
improvements	   in	  weight	  [30].	  Although	  workplace	  cafeteria	  or	  vending	  machine	   labels	  and	  
icons	   alone	   have	   little	   effect	   on	   improving	   diet,	   combining	   these	   with	   additional	  
environmental	  changes	  have	  demonstrated	  improvements	  in	  adiposity	  measures	  [31].	  	  
	  
In	   CIH	   obesity	   and	   overweight	   increased	   in	   both	   the	   intervention	   and	   the	   control	   groups	  
during	  the	  course	  of	   the	  study.	  However,	  analysis	  by	  DiD,	  which	  corrected	  for	  gender,	  age	  
and	  education,	  showed	  that	  rates	   improved	  in	  the	   intervention	  compared	  with	  the	  control	  
group.	   This	   is	   consistent	   with	   the	   meta-­‐analysis	   of	   Anderson	   et	   al	   [30],	   which	   showed	  




Workplace	   programs	   have	   many	   benefits	   including	   improvements	   in	   individual	   employee	  
health	   and	   economic	   and	   productivity	   benefits	   for	   employers	   [32,33].	   A	   meta-­‐analysis	   of	  
workplace	  wellness	  programs	  reported	  that	  savings	  of	  $2.73	  on	  absenteeism	  and	  $3.27	  on	  
medical	  costs	  are	  obtained	  for	  every	  dollar	  spent	  [34].	  The	  value	  of	  workplace	  interventions	  
is	   increasingly	   acknowledged	   by	   employers	   [35],	   and	   the	   National	   Healthy	   Workplace	  
Program	  now	  has	  one	  hundred	  small,	  medium	  and	  large	  employers	  aiming	  to	  reduce	  chronic	  
	  -­‐	  91	  -­‐	  
disease,	   promoting	   sustainable	   workplace	   health	   activities	   and	   supporting	   one-­‐to-­‐one	  
business	  mentoring	  [36].	  
	  
CIH	   did	   demonstrate	   some	  positive	   changes	   in	   risk	   factors	   for	  NCD,	   but	   there	  were	   some	  
limitations	   to	   the	   study.	   CIH	   relied	  upon	   self-­‐reported	  data,	   it	  was	  not	   a	   true	   randomised	  
study,	   and	   it	   collected	   data	   from	   two	   cross-­‐sectional	   surveys	   rather	   than	   from	   a	   cohort.	  
However,	   it	  did	  have	  a	   control	   group	   for	   comparison.	  While	  non-­‐randomised	   studies	  have	  
been	  criticised	  for	  showing	  possibly	  spurious	  positive	  results	  due	  to	  baseline	  differences	   in	  
control	  versus	   intervention	  groups,	   in	  this	  study	  baseline	  differences	  were	  allowed	  for	   in	  a	  
regression	  analysis	  and	  by	  utilising	  a	  difference	  in	  differences	  approach.	  	  
	  
In	  conclusion,	  CIH	  adds	  to	  the	  body	  of	  evidence	  that	  workplace	  interventions	  are	  effective	  in	  
reducing	   the	   risk	   factors	   for	   NCD	   by	   reducing	   tobacco	   use	   in	   men,	   increasing	   fruit	   and	  
vegetable	   intake,	  ameliorating	   increases	   in	  salt	   intake	  and	  having	  a	  positive	   impact	  on	   the	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The	  methodology	  and	  interventions	  utilised	  in	  the	  adult	  sample	  of	  CIH	  are	  described	  in	  detail	  
in	  Chapters	  2	  and	  3.	  As	  this	  was	  a	  large-­‐scale	  study	  with	  over	  750,000	  participants,	  baseline	  
and	   follow-­‐up	  data	  were	   collected	   from	  a	   sample	  of	   clinical	   sites	  within	  each	   intervention	  
and	  control	  site.	  All	  health	  employees	  (doctors,	  nurses,	  allied	  health	  professionals)	  at	  each	  of	  
the	  clinical	   sites	  were	   invited	   to	   complete	   surveys.	  The	   information	  collected	   included	   the	  
frequency	  of	  risk	  factors	  assessment	  in	  routine	  clinical	  consultations,	  how	  prepared	  clinicians	  
felt	   to	   offer	   advice	   and	   the	   availability	   of	   resources	   to	   address	   risk	   factor	   reduction.	  Data	  
were	  collected	  at	  baseline	  and	  after	  18-­‐24	  months	  follow-­‐up.	  
	  
8.2.	  Sample	  and	  baseline	  characteristics	  
	  
There	   were	   2279	   respondents	   at	   baseline	   and	   2501	   at	   follow-­‐up.	   The	   majority	   of	  
respondents	  (83%)	  were	  nurses	  or	  physicians.	  The	  number	  of	  different	  health	  professionals	  




n	   %	  
Nurse	   1224	   53.7	  
Physician	   677	   29.7	  
Traditional/	  Complementary/Alternative	  medicine	   96	   4.2	  
Health	  promotion	  worker	   78	   3.4	  
Country-­‐specific	  health	  worker	   64	   2.8	  
Other	  supporter	   61	   2.7	  
Pharmacist/chemist	   50	   2.2	  
Physiotherapist	   12	   0.5	  
Dietitian	   11	   0.5	  
Occupational	  Therapist	   6	   0.3	  
Total	   2279	   100	  
	  
Table	  8.1.	  Profession	  of	  health	  professionals	  completing	  clinical	  centre	  surveys	  at	  baseline	  
	  
8.3.	  Results:	  Changes	  from	  baseline	  to	  follow-­‐up	  
	  
The	   proportion	   of	   doctors	   completing	   the	   surveys	   decreased	   at	   follow-­‐up	   from	   29.9%	   to	  
16.2%	   in	   the	   control	   and	   from	   29.6%	   to	   23.0%	   in	   the	   intervention	   group.	   This	   was	  
accompanied	   by	   increases	   in	   the	   proportion	   of	   nurses	   and	   other	   health	   workers.	   Due	   to	  
these	   differences,	   a	   logistic	   regression	   analysis	  was	   employed	   and	   the	   professional	   group	  
(nurse,	  doctor	  or	  other),	  type	  of	  site	  (hospital,	  primary	  care	  clinic	  or	  other)	  and	  gender	  were	  
used	  as	  co-­‐variates.	  	  
          Chapter 8: Results from clinical centre surveys 
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In	  the	  intervention	  group,	  staff	  felt	  more	  prepared	  to	  offer	  advice	  about	  the	  risk	  factors	  for	  




Q.	  How	  prepared	  do	  you	  feel	  to	  





















Increased	  physical	  activity	  
	  
1.173	   0.972,	  1.416	   0.097	  
	  
Table	  8.2.	  	  DiD	  odds	  ratio	  of	  readiness	  to	  offer	  advice	  on	  NCD	  from	  logistic	  regression	  
	  
There	   were	   significant	   differences	   between	   the	   intervention	   and	   control	   groups	   for	  
performing	  measurements	  and	  biochemical	  tests,	  with	  clinicians	  in	  the	  control	  group	  more	  
likely	   to	   take	  measurements	   of	   height,	   hip,	  waist	   and	   skinfold	   thickness,	   but	   less	   likely	   to	  
undertake	   tests	   of	   serum	   cholesterol	   and	   blood	   pressure.	   There	   were	   no	   significant	  
differences	  between	  the	  two	  groups	  for	  the	  likelihood	  of	  clinicians	  discussing	  the	  risk	  factors	  
for	  NCD	  with	  their	  patients	  during	  consultations	  (Table	  8.3.).	  
	  
Risk	  factor	   Odds	  ratio	  
	  
95%	  Confidence	  Intervals	   p-­‐value	  






Weight	   1.167	  
	  
0.965,1.410	   0.110	  
Height	   0.757	  
	  
0.626,	  0.916	   0.004	  
Hip	  circumference	   0.630	  
	  
0.505,	  0.786	   <0.001	  
Waist	  circumference	   0.646	  
	  
0.518,	  0.804	   <0.001	  
Skin	  fold	   0.574	  
	  
0.437,	  0.754	   <0.001	  






Blood	  pressure	   1.240	  
	  
1.010,	  1.522	   0.040	  
Fasting	  blood	  glucose	   1.162	  
	  
0.951,	  1.420	   0.142	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Risk	  factor	   Odds	  ratio	  
	  
95%	  Confidence	  Intervals	   p-­‐value	  
Discuss	  risk	  factors	  
	  
	   	   	  
















Current	  tobacco	  use	  
	  
1.022	   0.843,	  1.240	   0.821	  
Health	  effects	  of	  tobacco	  use	  
	  
0.793	   0.849,	  1.239	   0.793	  
Give	  advice	  or	  treatment	  for:	  
	  
	   	   	  
Weight	  loss	  
	  
0.874	   0.724,	  1.055	   0.160	  
Increased	  physical	  activity	  
	  
0.831	   0.815,	  1.185	   0.855	  
Tobacco	  cessation	  
	  
0.843	   0.809,	  1.192	   0.854	  
	  
Table	  8.3	  Likelihood	  of	  clinicians	  to	  perform	  tests,	  discuss	  risk	  factors	  and	  offer	  advice	  
	  
The	  resources	  available	  for	  clinicians	  were	  explored	  and	  it	  appeared	  that	  there	  were	  many	  
more	  resources	  available	  for	  both	  health	  professionals	  and	  patients	  in	  the	  intervention	  area.	  
Counselling,	   referrals,	   traditional	   remedies,	   self-­‐help	   materials	   and	   access	   to	   smoking	  
cessation	  programmes	  were	  all	  more	  accessible	  in	  the	  intervention	  sites.	  Slimming	  clubs	  and	  
smoking	   cessation	   classes	  were	   available	   in	   both	   intervention	   and	   control	   areas,	   although	  
there	   was	   one	   more	   for	   tobacco	   cessation	   in	   the	   intervention	   area,	   and	   one	   more	   for	  
improving	   diet	   in	   the	   control	   area.	   Clinicians	   in	   the	   control	   area	   had	   greater	   access	   to	  
medications	  as	  shown	  in	  Table	  8.4.	  	  
	  
Q.	  Which	  of	  the	  following	  interventions	  are	  available	  to	  
you	  to	  help	  your	  patients	  to	  stop	  smoking,	  improve	  

































Counselling	  to	  increase	  physical	  activity	  
	  
1.671	   1.405,	  1.986	   <0.001	  
Traditional	  Remedies:	  tobacco	  cessation	   1.272	   1.053,	  1.535	   0.012	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Q.	  Which	  of	  the	  following	  interventions	  are	  available	  to	  
you	  to	  help	  your	  patients	  to	  stop	  smoking,	  improve	  









Traditional	  Remedies:	  dietary	  improvement	  
	  
1.480	   1.247,	  1.758	   <0.001	  
























Self-­‐help	  materials:	  tobacco	  cessation	  
	  
1.033	   0.874,	  1.219	   0.706	  
Self-­‐help	  materials:	  dietary	  improvement	  
	  
1.383	   1.172,	  1.633	   <0.001	  
Self-­‐help	  materials:	  increased	  activity	  
	  
1.359	   1.154,	  1.599	   <0.001	  
















Referral	  to	  another	  health	  care	  professional:	  







Referral	  to	  a	  community-­‐based	  organisation	  that	  has	  







Referral	  to	  a	  community-­‐based	  organisation	  that	  has	  







Referral	  to	  a	  community-­‐based	  organisation	  that	  has	  







Smoking	  cessation	  programme	  	  
	  
1.617	   1.346,	  1.944	   <0.001	  
Slimming	  club	  to	  improve	  diet	  
	  
0.800	   0.668,	  0.957	   0.015	  
Slimming	  club	  to	  increase	  physical	  activity	  
	  
1.213	   1.007,	  1.461	   0.042	  
	  
Table	  8.4.	  	  Availability	  of	  resources	  for	  clinicians	  for	  treatment	  of	  NCD	  risk	  factors	  
	  
There	  were	  some	  differences	   in	  the	  type	  of	  resources	  used	  in	  the	  intervention	  and	  control	  
areas	  (Table	  8.5).	  Counselling	  for	  all	  three	  risk	  factors	  (tobacco	  use,	  diet	  and	  physical	  activity)	  
and	  referral	  to	  tobacco	  cessation	  programmes	  were	  more	  common	  in	  the	  intervention	  sites	  
and	  medication	  more	  likely	  to	  be	  prescribed	  in	  the	  control	  sites.	  Traditional	  remedies	  were	  
more	   likely	  to	  be	  used	   in	  the	   intervention	  area,	  and	  complementary	  medicine	  more	   in	  the	  
control	  area.	  Both	   intervention	  and	  control	   sites	  used	  slimming	  clubs,	   those	   in	   the	  control	  
area	  were	  more	  likely	  to	  be	  utilised	  for	  dietary	  advice	  and	  those	  in	  the	  intervention	  area	  for	  
increased	  physical	  activity.	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Q.	  Which	  of	  the	  following	  interventions	  do	  you	  
use	  to	  help	  your	  patients	  to	  stop	  smoking,	  






































Traditional	  Remedies:	  tobacco	  cessation	  
	  
1.082	   0.892,	  1.312	   0.425	  
Traditional	  Remedies:	  dietary	  improvement	  
	  
1.273	   1.067,	  1.519	   0.007	  
Traditional	  Remedies:	  increased	  physical	  activity	  
	  
1.374	   1.116,	  1.692	   0.003	  


















Self-­‐help	  materials:	  tobacco	  cessation	  
	  
0.950	   0.803,	  1.125	   0.554	  
Self-­‐help	  materials:	  dietary	  improvement	  
	  
1.146	   0.970,	  1.353	   0.109	  
Self-­‐help	  materials:	  increased	  activity	  
	  
1.087	   0.923,	  1.279	   0.318	  
















Referral	  to	  another	  health	  care	  professional:	  







Referral	  to	  a	  community-­‐based	  organisation	  that	  







Referral	  to	  a	  community-­‐based	  organisation	  that	  







Referral	  to	  a	  community-­‐based	  organisation	  that	  







Smoking	  cessation	  programme	  	  
	  
1.376	   1.148,	  1.649	   0.001	  
Slimming	  club	  to	  improve	  diet	  
	  
0.713	   0.595,	  0.854	   <0.001	  
Slimming	  club	  to	  increase	  physical	  activity	   1.173	   0.972,	  1.416	   0.097	  
	  
Table	  8.5	  Use	  of	  resources	  by	  clinicians	  for	  treatment	  of	  NCD	  risk	  factors	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8.4.	  Discussion	  
	  
8.4.1.	  Tobacco	  use	  
	  	  
Advice	   from	   physicians	   affects	   tobacco	   cessation	   positively	   [1].	   Evidence	   from	   studies	  
conducted	   in	   the	   1980s	   demonstrated	   that	   advice	   by	   physicians	   to	   patients	   who	   smoked	  
facilitated	  cessation,	  but	  there	  was	  low	  detection	  of	  smokers	  then,	  and	  few	  of	  those	  eligible	  
received	  advice.	  Pharmacotherapies	   increased	   the	   success	   rate	  of	   cessation	  attempts,	   and	  
counselling	  and	  other	  interventions	  such	  as	  motivational	  interviews	  have	  been	  proposed	  as	  
effective	  methods.	   There	  were	   no	   differences	   between	  offering	  minimal	   advice	   and	  more	  
intensive	   interventions	   such	   as	   use	   of	   several	   consultations	   and	   additional	   materials.	   In	  
particular,	   the	   number	   of	   follow-­‐up	   visits	   to	   the	   physician	   had	  minimal	   effect,	   as	   did	   aids	  
such	  as	  demonstration	  of	  expired	  carbon	  monoxide.	  	  Longer	  counseling	  sessions	  showed	  no	  
significant	  benefit	  when	  compared	  with	  shorter	  (ten	  minutes	  or	  less)	  sessions	  although	  this	  
result	  was	  based	  on	  a	  single	  study.	  Overall,	  it	  has	  been	  estimated	  that	  brief	  advice	  offered	  by	  
physicians	  increased	  cessations	  rates	  from	  a	  baseline	  of	  approximately	  2%	  by	  a	  further	  1-­‐3%	  
[1].	  As	  80%	  of	  the	  population	  visits	  a	  physician	  annually,	  it	  has	  been	  proposed	  that	  there	  is	  
great	  opportunity	   to	   reduce	  smoking	  by	   simple	  advice	   from	  a	  physician.	  Pharmacotherapy	  
increased	   cessation	   rates	   by	   1.5	   -­‐	   2.5-­‐fold	   and	   it	   has	   been	   suggested	   that	   offering	   both	  
advice	  and	  pharmacotherapy	  is	  clearly	  sensible.	  	  
	  
Nurses	  are	  a	   larger	  clinical	  group	  than	  physicians,	  and	  there	   is	  strong	  evidence	  that	  advice	  
offered	   by	   nurses,	   especially	   in	   hospital	   settings,	   increased	   cessation	   attempts	   [2].	   Advice	  
offered	   in	   health	   centres,	   while	   less	   effective,	   probably	   has	   some	   impact.	   	   Similar	   results	  
were	  found	   in	  nursing	  as	   in	  physician	  consultation,	  as	  single	  sessions	   lasting	  no	  more	  than	  
ten	   minutes	   were	   as	   effective	   as	   more	   intensive	   interventions.	   Extra	   resources	   including	  
written	   materials	   and	   carbon	   monoxide	   monitoring	   showed	   no	   additional	   effect,	   nor	   did	  
additional	  clinic	  sessions	  or	  telephone	  support.	  However,	  there	  is	  evidence	  that	  nurses	  who	  
integrated	   smoking	   cessation	   within	   other	   duties	   were	   less	   effective	   than	   those	   with	   a	  
health	  promotion	  role	  [2].	  	  
	  	  
This	   synopsis,	   showing	   a	   strong	   evidence	   base	   for	   nurse	   and	   physician	   interventions	   in	  
tobacco	   cessation	   was	   applied	   in	   CIH.	   All	   clinical	   staff,	   whether	   they	   were	   nurses	   or	  
physicians,	   were	   encouraged	   to	   offer	   advice	   and	   pharmacotherapy	   to	   patients	   who	   use	  
tobacco	  but	  who	  were	  consulting	  a	  clinician	  for	  other	  reasons.	  	  All	  three	  CIH	  sites	  displayed	  
posters	  about	   the	  hazards	  of	   tobacco	  and	  passive	  smoking,	  but	  only	   in	  China	  were	  clinical	  
staff	  trained	  to	  deliver	  smoking	  cessation	  advice.	  Although	  staff	  in	  the	  intervention	  sites	  did	  
not	   discuss	   smoking	   status	   or	   give	   more	   advice	   than	   those	   in	   the	   control	   areas,	   they	  
reported	   feeling	  more	   prepared	   to	   advise	   reducing	   or	   stopping	   smoking.	   In	   China,	   where	  
staff	   were	   trained	   to	   offer	   advice,	   it	   is	   possible	   they	   were	   more	   effective	   in	   tobacco	  
cessation.	  As	   in	   the	  workplace,	   implementing	  smoke	   free	  health	  centres	  and	  hospital	   sites	  
supported	  and	  encouraged	   tobacco	  cessation.	  This	  was	  done	   in	  both	  China	  and	   India,	  and	  
further	  supported	  with	  No	  Smoking	  signs	  in	  strategic	  locations.	  	  For	  example,	  a	  large	  hospital	  
in	   the	   intervention	  area	   in	  China	  was	  designated	  a	  no-­‐smoking	  zone	   for	   staff	  and	  patients	  
alike,	   and	   this	   was	   advertised	   with	   a	   large	   sign	   mounted	   on	   the	   front	   of	   the	   façade.	  
Reflecting	   staff	   training	   in	   cessation,	   pharmacotherapy	   was	   less	   available	   in	   intervention	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8.4.2.	  Physical	  activity	  
	  
There	  are	   very	   few	   studies	  exploring	   clinician	   impact	  on	   their	  patient’s	  physical	   activity.	  A	  
systematic	   review	   of	   weight	   reduction	   programmes	   using	   diet,	   physical	   activity	   or	   a	  
combination	   of	   the	   two	   reported	   that	   diet	   alone	   is	   not	   significantly	   different	   from	   diet	  
combined	   with	   physical	   activity	   at	   3	   months	   follow-­‐up,	   but	   at	   12	   months	   the	   combined	  
programmes	  showed	  superior	  weight	  loss	  [3].	  This	  evidence,	  demonstrating	  the	  superiority	  
of	   combined	   interventions,	   was	   used	   to	   design	   CIH	   interventions.	   Increases	   in	   BMI	   are	  
associated	   with	   an	   increased	   risk	   of	   type	   2	   diabetes,	   cardiovascular	   disease	   and	   some	  
cancers,	   and	   studies	   have	   shown	   that	  weight	   loss	   alone	   in	   overweight	   or	   obese	   people	   is	  
beneficial.	   However,	   there	   are	   additional	   benefits	   from	   increased	   physical	   activity	   in	  
cardiovascular	   disease,	   where	   studies	   have	   show	   increased	   steps	   per	   week	   in	   combined	  
programmes	   reduce	   risk	   more	   than	   either	   diet	   or	   physical	   activity	   alone	   –	   again	  
demonstrating	  a	  synergy	  between	  components	  of	  public	  health	  interventions.	  	  
	  
In	   India	   and	   China,	   posters	   about	   the	   benefits	   of	   physical	   activity	   were	   developed	   and	  
displayed	   and	   POD	   prompts	   were	   put	   in	   stairwells	   and	   by	   lifts	   in	   clinical	   sites	   in	   the	  
intervention	  areas.	  In	  China,	  work-­‐break	  exercises	  and	  sports	  interest	  groups	  were	  organised	  




A	   systematic	   review	   and	   meta-­‐analysis	   of	   interventions	   to	   improve	   diet	   showed	   dietary	  
advice	   decreased	   cardiovascular	   risk	   by	   reducing	   both	   blood	   pressure	   and	   low-­‐density	  
lipoprotein	   [4].	   Advice	   to	   increase	   fruit	   and	   vegetable	   intake	   and	   reduce	   salt	   intake	   had	  
favourable	   effects	   on	   cardiovascular	   disease	   risk	   factors,	   and	   this	   formed	   the	   basis	   for	  
dietary	  advice	  for	  clinicians	  in	  CIH.	  	  
	  
In	   China	   and	   India,	   posters	   about	   healthy	   eating	   were	   developed	   and	   displayed.	   In	   India	  
healthy	   cooking	   classes	   were	   provided	   in	   clinical	   centres	   and	   in	   Mexico	   healthy	   eating	  
workshops	   were	   delivered.	   In	   India,	   vegetable	   seeds	   and	   fertilizer	   were	   distributed	   and	  
training	   on	   vegetable	   cultivation	   provided	   along	   with	   introduction	   of	   healthy	   foods	   in	  
canteens	   and	   display	   of	   POD	   prompts.	   The	   above	   interventions	   were	   implemented	   in	   all	  
workplaces	  in	  the	  intervention	  area,	  including	  clinical	  sites.	  In	  China,	  health-­‐centre	  staff	  were	  
trained	  in	  healthy	  eating	  and	  given	  desk	  manuals	  to	  use	  in	  health	  education.	  In	  India,	  healthy	  
vegetarian	   lunches	   were	   introduced	   into	   workplace	   and	   hospital	   canteens	   and	   healthy	  
cooking	  demonstrations	  were	  held	  in	  workplaces	  and	  health	  centres	  
	  
8.4.4.	  Overweight	  and	  obesity	  
	  
A	   literature	   review	   and	   meta-­‐analysis	   has	   demonstrated	   almost	   unanimous	   evidence	   in	  
favour	  of	  primary	  care	  staff	  providing	  advice	  to	  patients	  on	  weight	  loss	  [5].	  However,	  some	  
studies	   showed	   while	   overweight	   patients	   responded	   well	   to	   advice,	   those	   in	   the	   obese	  
category	  were	  less	  likely	  to	  act	  on	  advice.	  This	  suggests	  that	  advice	  from	  clinicians	  is	  likely	  to	  
be	   more	   effective	   in	   overweight	   patients.	   Some	   clinicians	   are	   reluctant	   to	   engage	   with	  
patients,	  GPs	  in	  London	  for	  example,	  were	  reported	  to	  consider	  weight	  should	  be	  managed	  
by	   patients	   and	   should	   not	   be	   within	   the	   role	   of	   the	   GP.	   However	   this	   may	   not	   reflect	  
current	  opinion,	  as	   these	   results	  were	   from	  a	   study	   reported	   in	  2005.	  One	   reason	   for	   this	  
lack	   of	   enthusiasm	  may	   be	   that	   doctors	   perceive	   that	   patients	   do	   not	   adhere	   to	   dietary	  
advice,	  whereas	  patients	  state	  they	  find	  dietary	  advice	  ineffective	  and	  sometimes	  ignore	  or	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adapt	  it	  	  [6].	  Furthermore,	  patients	  viewed	  structural	  obstacles,	  such	  as	  the	  time	  available	  to	  




Probably	   the	   single	   most	   useful	   intervention	   that	   a	   clinician	   can	   make	   is	   to	   offer	   simple	  
advice	  to	  patients	  on	  the	  risk	  factors	  for	  chronic	  disease;	  specifically	  tobacco,	  exercise,	  diet,	  
alcohol	  and	  physical	  activity.	  The	  persistent	  thread	  in	  studies	  is	  that	  simple	  advice	  given	  in	  a	  
short	  time	  period,	  with	  no	  reinforcement	  can	  have	  a	  positive	  effect	  on	  tobacco	  use,	  physical	  
exercise,	  diet	  and	  weight	   loss.	  Despite	  this,	  clinicians	  often	  do	  not	   take	  the	  opportunity	   to	  
discuss	   these	   issues,	   although	   it	   is	   probably	   not	   because	   patients	   are	   resistant	   to	   hearing	  
such	  advice.	  In	  a	  Swedish	  study,	  for	  example,	  GPs	  were	  assessed	  as	  being	  too	  restrained	  in	  
giving	  such	  advice,	  yet	  patients	  who	  did	   receive	   this	  advice	  were	  more	  satisfied	  with	   their	  
visit	   to	   the	   doctor	   [7].	   Older	   patients,	   men,	   scheduled	   rather	   than	   unscheduled	  
appointments	  and	  those	  with	  poorer	  self-­‐reported	  health	  were	  more	  likely	  to	  receive	  advice	  
on	   risk	   factor	   reduction.	   During	   the	   interventions	   period	   in	   CIH,	   recommendations	   were	  
made	   that	   all	   patients	   should	   receive	   advice	   for	   NCD	   risk	   factor	   reduction,	   rather	   than	  
restrict	  this	  to	  high-­‐risk	  individuals.	  	  
	  
In	   the	   intervention	   sites,	   clinicians	  were	  more	   confident	   in	   giving	   advice	   on	   smoking,	   diet	  
and	   physical	   exercise	   (though	   changes	   in	   advice	   about	   physical	   activity	   did	   not	   reach	  
statistical	   significance).	   Clinicians	   in	   intervention	   sites	   were	   less	   likely	   to	  measure	   height,	  
waist	  and	  hips	  but	  more	  likely	  to	  measure	  serum	  cholesterol	  and	  blood	  pressure.	  Clinicians	  
in	   intervention	   sites	   had	   more	   access	   (or	   possibly	   more	   awareness	   of	   availability)	   of	  
resources	   and	   used	   counselling	   and	   smoking	   cessation	   programmes	   more	   often,	   and	  
medication	   less	   often	   than	   clinical	   staff	   in	   the	   control	   areas.	   The	   interventions	   utilised	  
included	   health	   education	   posters	   for	   tobacco	   cessation,	   improving	   diet	   and	   physical	  
activity,	   implementing	   tobacco	   free	   policies,	   POD	   prompts,	   initiatives	   to	   increase	   physical	  
activity	   and	   to	   improve	   personal	   dietary	   intake	   by	   offering	   healthy	   canteen	   food.	   These	  
interventions	  would	  appear	  to	  make	  intervention	  clinicians	  more	  aware	  of,	  and	  more	  willing,	  
to	   give	   psycho-­‐social	   interventions	   such	   as	   counselling	   for	   smoking,	   diet	   and	   physical	  
exercise	  and	  referral	  to	  community	  based	  organisations	  for	  physical	  exercise.	  
	  
It	  should	  be	  noted	  that	  staff	  in	  the	  control	  areas	  used	  more	  pharmacotherapy	  than	  those	  in	  
the	  intervention	  areas,	  and	  a	  useful	  lesson	  may	  be	  that	  while	  advocating	  psycho-­‐social	  
interventions	  such	  as	  counselling	  (which	  is	  effective),	  clinicians	  should	  also	  be	  encouraged	  to	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  satisfaction	  with	  the	  consultation.	  Eur	  J	  Public	  
Health.	  2005;15:615-­‐20.	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The	   Community	   Interventions	   for	   Health	   program	   has	   demonstrated	   that	   significant	  
reductions	   in	   risk	   factors	   for	  NCD	  can	  be	  achieved	   in	   targeted	  populations,	  and	   that	   these	  
types	  of	  intervention	  are	  suitable	  for	  whole	  communities.	  In	  samples	  from	  selected	  areas	  in	  
China,	   India	   and	   Mexico,	   interventions	   to	   improve	   health	   by	   decreasing	   tobacco	   use,	  
increasing	  fruit	  and	  vegetable	   intake,	  decreasing	  salt	   intake	  and	  increasing	  physical	  activity	  
have	   all	   had	   some	   positive	   impact	   in	   adults	   in	   intervention	   areas	   compared	   with	   control	  
areas.	  The	  interventions	  employed	  to	  reduce	  NCD	  risk	  in	  the	  adult	  communities	  in	  CIH	  used	  
a	  variety	  of	  strategies	   including	  health	  education,	  structural	  change	  and	   instituting	  policies	  
and	  mandates.	  The	  results	  have	  shown	  that	  this	  up-­‐scaled	  approach	  can	  influence	  change	  in	  
a	   health-­‐enhancing	   direction,	   either	   by	   a	   better	   positive	   change	   or	   by	   an	   impact	   on	   the	  
assessed	  secular	   trend	  and	   that	   these	  changes	  are	  possible	   in	  both	   local	  communities	  and	  
workplaces.	  
	  
In	  contrast,	  the	  impact	  of	  CIH	  on	  schoolchildren	  was	  not	  similar	  to	  that	  seen	  for	  adults,	  and	  
this	  may	  demonstrate	  that	  different	  strategies	  are	  needed	  for	  populations	  of	  different	  ages.	  
The	  majority	  of	  interventions	  employed	  in	  CIH	  schools	  were	  aimed	  at	  health	  education,	  and	  
these	  results	  suggest	  that	  more	  meaningful	  structural	  changes	  may	  be	  required	  in	  order	  to	  
have	  a	  significant	  impact	  on	  health.	  	  
	  
In	  conclusion,	  CIH	  has	  demonstrated	  for	  the	  first	  time	  that	  wide-­‐ranging,	  culturally	  sensitive,	  
community-­‐based	  interventions	  for	  health	  can	  be	  scaled	  up	  to	  a	  whole	  population	  approach,	  
and	   that	   this	   is	   feasible,	   affordable	   and	   effective	   in	   controlling	   risk	   factors	   for	   non-­‐
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